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Section 1 

Introduction 

This work plan describes the work necessary to conduct a remedial investigation and 
feasibility study (RI/FS) of the Pesticide Disposal Site (Site 5) and a preliminary assessment 
and site investigation (PA/SI) of the Building 316 PCB Waste Work Area (Site 21) at :Naval 
Base, Norfolk, Virginia. This work plan is based on a scope of work provided by Naval 
Facilities Engineering Command (NFEC) LANTDIV on 26 January 1996 as part of Navy 
contract N62470-95-D-6007, Navy Comprehensive Long-Term Environmental Action. Navy 
(C.L.E.A.N.), District III, Contract Task Order - 003, and the technical approach as 
documented in CH2M HILL’s implementation plan (II’) submitted to LANTDIV on 
March 4,1996. 

The general background and physical setting of Naval Base, Norfolk, are described in 
Section 2 of this work plan. Section 3 presents initial evaluations of Site 5 and Site 21, which 
are based on the results of previous investigations and an initial site visit and on the 
rationale that supports the sampling tasks. Section 4 describes the technical approaclh to 
RI/FS and PA/S1 work plan tasks, and Section 5 presents general information on project 
management and staff organization. Section 6 documents the anticipated subcontract 
services required for completing tasks documented in this work plan, and Section 7 
presents the schedule for completing the tasks. A list of project-related acronyms is 
presented in Table l-l. 
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Table l-l 
Naval Base, Norfolk 

List of Acronyms 

AFFF Aqueous Fire Fighting Foam 

AFSC Armed Forces Staff College 

AOC 

BN 

Area Of Concern 

Building Identifier 

BOA 

BTEX 

Basic Ordering Agreements 

Benzene, Toluene, Ethybenzene, And Xylene 

CA 

CBU 

Building Identifier 

Construction Battalion Unit 

CD 

CEP 

CERCLA 

Building Identifier 

Building Identifier 

Comprehensive Environmental Response, Compensation, And 
Liabilitv Act 

CONEX 

DDD 

DDT 

A Type Of Metal Container Measuring 16 Feet By 8 Feet By 8 Feet 

p,p’-dichlorodiphenyldichloroethane 

p,p’-dichlorodiphenyltrichloroethane 

DFM 

DRMO 

Distillate Fuel Marine 

Defense Reutilization And Marketing Office 

DS ( Building Identifier II 
EP 

FMFLANT 

Extraction Procedure 

Camp Elmore 

FSP 

FTC 

Field Sampling Plan 

Fleet Training Center 

HRSD STP 1 Hampton Roads Sanitation District Sewage Treatment Plant 

HSP Health and Safety Plan 

I Hazardous And Solid Waste Amendments 

II 

IAS 

IDWMP 

IRP 

IWTP 

KBB 

-7 ~~~ ~~ Initial Assessment Study 

1 Investigation Derived Waste-Management Plan 

Installation Restoration Program 

Industrial Wastewater Treatment Plant 

Building Identifier 

. 



Table l-l 
Naval Base, Norfolk 

List of Acronyms 

KCC 1 Building Identifier 

LAFB 

LAG 

Building Identifier 
I 
1 Building Identifier 

LF Building Identifier 

LP 1 Building Identifier 

Building Identifier 

1 Building Identifier 

methyl ethyl ketone 

I methyl isobutyl ketone 

MCA 

MEK 

MT0 

NADEP 

Motor Transport Operations 

Naval Aviation Depot 

NARF 

NAS 

NAVAIREWORKFAC 

Naval Air Rework Facility 

Naval Air Station 

Naval Air Rework Facility 

NAVSTA 

NH 

NM 

Naval Station 

Building Identifier 

Building Identifier 

NNB 

NOB 

NPDES 

NPPSO 

NRMC 

NSC 

NSC-CI 

Norfolk Naval Base 

Hampton Roads Naval Operating Base 

National Pollutant Discharge Elimination System 

Naval Publications And Printing Services 

Navy Regional Medical Center 

Naval Supply Center 

Naval Supply Center-Craney Island 

OBA 

PCB 

POL 

POTW 

PR 

PWC 

Oxygen Breathing Apparatus 

Polychlorinated Biphenyl 

Petroleum, Oil, And Lubricants 

Publically Owned Treatment Works 

Preliminary Review 

Public Works Center 



Table l-l 
Naval Base, Norfolk 

List of Acronyms 

RCRA 

RFA 

RI/FS 

SAA 

QAI’I’ Quality Assurance Project Plan 

QA/QC Quality Assurance/Quality Control 

Resource Conservation And Recovery Act 

RCRA Facility Assessment 

Remedial Investigation/Feasibility Study 

Satellite Accumulation Area 

1 Sampling and Analysis Plan 

Building Identifier 

Shore Intermediate Maintenance Activity 

Building Identifier 

Sample Quantitation Limit 

SDA 

SIMA 

SP 

SQL 
SWCB State Water Control Board II 
SWMU 

SWOB 

UST 

VDEQ 

VDWM 

VHWMR 

Solid Waste Management Unit 

Sewage Waste Oil Barge 

1 United States Environmental Protection Agency 

Underground Storage Tank 

Virginia, Department of Environmental Quality 

Virginia Department Of Waste Management 

Virginia Hazardous Waste Management Regulations 

1 Visual Site Inspections 

I Virginia Water Control Board 

WDCR1015/018.DOC 



Section 2 

Site Background and Physical Setting 

Available site-background information is documented in this section. Information was 
obtained primarily from the Naval Base, Norfolk, Resource Conservation and Recovery Act 
(RCRA) facility assessment report (RFA) prepared by A.T. Kearney, Inc., 1992, and the site 
management plan (SMP) prepared by Baker Environmental, Inc., 1995. 

Location and Surrounding Land Use 
Naval Base, Norfolk, is on 4,631 acres of land directly northwest of Norfolk, Virginia. The 
facrhty is bounded on the north by Willoughby Bay, on the west by the junction of the 
Elizabeth River and the James River (forming Hampton Roads), and on the south and east 
by Norfolk. Part of the east boundary of the facility is formed by Mason Creek (Figure 2-l). 
The Base includes approximately 4,000 buildings and an airfield. The western part of the 
Base is a developed waterfront area that contains piers and facilities for loading, unloading, 
and servicing naval vessels. 

Land use surrounding the Base is industrial and residential. The waterfront area south of 
the site provides shipping facilities for several large industries. Residential land use is 
south and east of the Base. Willoughby Spit, a low-density residential area northeast of 
Base, also is used for recreational activities. 

A large concentration of military installations is within a 25-mile radius of the Base. ‘They 
include Fort Monroe and Langley Air Force Base on the north, Naval Amphibious Base and 
Fort Story on the east, Naval Air Station Oceana on the southeast, Norfolk Naval Shipyard 
and St. Juliens Creek Annex on the south, and Naval Supply Center-Craney Island Fuel 
Terminal on the southwest. 

Facility History and Mission 
Naval Base, Norfolk, began operations in 1917 when the U.S. Navy acquired 474 acres of 
land to develop a naval base for supporting World War I activities. Bulkheads were built 
along the coast to extend available land. After dredge and fill operations, the total la:nd 
under Navy control was 792 acres. 

An additional 143 acres of land were acquired in 1918 and officially commissioned for the 
Naval Air Station (NAS). From 1936 to 1940, improvements to the piers and expansion of 
supply- and material-handling facilities were completed. 

During World War II (1940 to 1945), major construction projects were completed, including 
a hospital, a power plant, numerous runways and hangars, a tank farm, and several 
barracks and housing complexes. During that time, the area of the Base expanded to more 
than 2,100 acres as the scope of Base activities grew to support U.S. involvement in World 
War II. After World War II, the Base continued to acquire land through various types of 
land transfers and dredge and fill operations conducted in parts of the Mason Creek and 

. 
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Bausch Creek basins and Willoughby Bay. During its history, the Base has expanded to 
become the world’s largest naval installation. In 1995, the Base had 15 piers handling 3,100 
ship movements annually. 

The mission of Naval Base, Norfolk, is to provide fleet support and readiness for the U.S. 
Atlantic Fleet. The mission is fourfold: (1) command assigned naval shore activities; 
(2) coordinate support to afloat units, their air arms, and other naval activities; (3) act as 
regional area coordinator; and (4) act as senior officer present afloat (SOPA) for 
administration in the Hampton Roads area. 

Processes and Operations 
Naval Base, Norfolk, provides shore facilities and logistics support for U.S. military vessels 
and aircraft. The facility operates in various capacities, such as providing housing, hospital 
care, recreation, and training for military personnel; providing supplies to the fleet; serving 
as a repair site for aircraft, naval vessels, and associated equipment; and transporting, 
disposing of, and recycling wastes generated at the Base and at other federal facilities 
within a 50mile radius. 

Service and maintenance of homeported ships or visiting ships include defueling, refueling, 
utility hookup, onboard intermediate maintenance, and coordination of ship movements in 
the harbor. Industrial functions are unloading, offloading, and handling of fuels and oils 
used aboard the vessels. Maintenance and repair functions include repair and sandblasting 
of ship hulls, parts cleaning and testing, and painting. Aircraft repair and maintenance 
operations include stripping, patching, parts cleaning, repainting of fiberglass hulls, engine 
overhauls, and installation of new electronic gear and metal plating of nickel, silver, ,and 
chrome. Other industrial operations carried out by tenants include firefighting training, 
laboratory analyses, asbestos removal, printing, pest control, and construction-related 
activities. 

Climate and Meteorology 
The Norfolk region has a maritime climate that is characterized by long, temperate 
summers and mild winters. The average annual temperature is 60.7” Fahrenheit (F). July is 
the warmest month, temperatures averaging 78.7”F; January is the coolest month, 
temperatures averaging 43.1”F. Freezing temperatures are infrequent in the region. 
Precipitation averages 43 inches annually and is distributed evenly over the year. 
Precipitation increases slightly from June to August because of the prevalence of convective 
thunderstorms. The average annual snowfall is 8.8 inches. Winds are generally in easterly 
and moderate, ranging from 6 to 11 knots. 

Topography, Surface Drainage, and Soil 
The topography of Naval Base, Norfolk, is nearly level. ‘Surface elevations at the site range 
from sea level to 15 feet, the latter being in the central section of the Base. 

Four major surface water features surround the greater Norfolk area: the James and 
Elizabeth rivers and Willoughby and Chesapeake bays, all of which are tidal. 
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The majority of surface water on the Base flows either to Mason Creek or to the remnants of 
Bausch Creek. The northernmost channel of Bausch Creek traverses the base and empties 
into Willoughby Bay through a subgrade aqueduct. The main channel of Mason Creek was 
filled in and replaced by a network of drainage ditches during the development of the Base. 
These narrow drainage channels are interspersed throughout the central part of the facility. 
Both Mason Creek and the drainage ditches are tidal throughout the site. Both creeks 
discharge to Willoughby Bay and ultimately to Chesapeake Bay. Some surface water from 
the Base discharges directly into the Elizabeth River. 

The reported loo-year static-water flood elevation throughout the Base site is 8.5 feet mean 
sea level (MSL). Therefore, parts of the Base adjacent to Willoughby Bay and the Elizabeth 
River are within the loo-year floodplain. 

Soil at the Base generally consists of fine sands and silts at a thickness of 20 to 40 feet low to 
moderate in permeability. This upper layer of soil typically is underlain by relatively 
impermeable sediment composed of silt, clay, and sandy clay. Together, these strata have a 
combined thickness of approximately 60 feet. The average permeability of soil in Norfolk 
County is less than 2.5 inches per hour. 

Geology and Hydrogeology 
Naval Base, Norfolk is located in the outer Atlantic Coastal Plain Physiographic Province 
which is characterized by low elevations and gently sloping relief. The Base is underlain by 
over 2,000 feet of gently dipping sandy sediments, ranging in age from Recent to Lower 
Cretaceous. Table 2-l contains a stratigraphic column and hydrogeologic units of southeast 
Virginia. 

The uppermost geologic unit is the Columbia Group, composed of Holocene deposits and 
undifferentiated Pleistocene deposits. The Columbia Group is approximately 60 feet thick. 
The upper 20 to 40 feet consist of unconsolidated fine sands and silts. These sediments 
possess low to moderate permeabilities and comprise the unconfined Columbia aquifer. 
The lower 20 to 40 feet consist of relatively impermeable silt, clay, and sandy clay. 

The Chesapeake Group underlies the Columbia Group. The uppermost unit in the 
Chesapeake Group is the Yorktown Formation. It is capped by the Yorktown confining unit 
that separates the Columbia aquifer from underlying Yorktown aquifer. The Yorktown 
formation is approximately 90 to 100 feet thick in the vicinity of the Base and is composed of 
marine silt and clay and moderately consolidated coarse sand and gravel with abundant 
shell fragments. The Chesapeake Group is composed of several additional older formations 
that comprise deeper aquifers and confining units. These overlie the Tertiary Pamunkey 
Group and Cretaceous stratigraphy. 

The two significant shallow aquifer systems in the area are the Columbia aquifer located in 
the upper 20 to 40 feet of the Columbia Group, and the underlying Yorktown Aquifer. The 
Columbia aquifer comprises the water table aquifer is reportedly thin and consists of 
discontinuous heterogeneous sand and shell lenses. The depth to the water table is usually 
less than 8 feet. The Yorktown Aquifer is semi-confined beneath a clay layer in the upper 
Yorktown Formation. Water bearing zones in the Yorktown Aquifer consist of fine to 
coarse sand, gravel, and shells. 
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Table 2-l 
Stratigraphic and Hydrogeoiogic Units 

of Southeast Virginia 
(From Harsh and Laczniak, 1990) 

Geologic Age 4 
Period Epoch g 

Stratigraphic 
Formation Hydrogeoiogic IJnit 

Holocene 2 Holocene Deposits 
Quaternary s 

Pleistocene 8 Undifferentiated 
Deposits Columbia Aquifer 

Pliocene Yorktown Formation Yorktown Confining Unit 
Yorktown- Eastover 

B Eastover Formation 
Aquifer 

g St. Mary’s 
Miocene s St. Mary’s Formation Confining Unit 

fG 
4 Choptank Formation 

St. Mary’s- 
Choptank Aquifer 

Calvert Formation Caivert Confining 
Unit 

Tertiary Oligocene Old Church Formation 

Chickahominy Formation Chickahominy-Piney 
Point Aquifer 

Eocene 2 Piney Point Formation 

E 
i 

Nanjemoy Formation 

?? 
Nanjemoy-Marlboro Clay 

Marlboro Clay 
Confining Unit 

Paleocene Aquia Formation Aquia Aquifer 

Cretaceous 

Late 
Cretaceous 

Early 
Cretaceous 

Brightseat Formation 

Potomac Formation 

Brightseat- 
Upper Potomac: 
Confining Unit 
Brightseat- 
Upper Potomac: 
Aquifer 

Middle Potomac 
Confining Unit 

Middle Potomac Aquifer 

Lower Potomac 
Confining Unit 

Lower Potomac Aquifer 

OSAUG-7906 43481020.61V 



Environmental History 
Information on previous and ongoing basewide hazardous waste investigations is 
documented below. The Installation Restoration Program (IRE) is described first. Then 
summary information from previous basewide hazardous waste investigations is 
documented. Finally, ongoing basewide hazardous waste investigations are summarized. 

installation Restoration Program 
Naval Base, Norfolk, is not on the United States Environmental Protection Agency (USEPA) 
National Priorities List (NPL). Therefore, the Navy is acting as the lead agency in 
environmental investigations at the Base. The environmental condition of the Base is being 
investigated through the United States Department of Defense (DOD) IRP. The IRP at 
Naval Base, Norfolk, has been conducted in accordance with applicable federal and state 
environmental regulations and requirements. In addition, the Navy has solicited 
involvement and comments from federal and state regulatory agencies (USEPA and the 
Virginia Department of Environmental Quality [VDEQ]) throughout the IRE process by 
submitting documents for their review. 

In 1975, DOD began a program for assessing past hazardous-material and toxic-material 
storage and disposal activities at military installations. The goals of the program, now 
known as the IRE, were to identify environmental contamination resulting from past 
hazardous-material management practices, assess the effects of the contamination on public 
health and the environment, and develop corrective measures as required to mitigate 
adverse effects on public health and the environment. 

In 1976, RCRA was passed by Congress to address potentially adverse human health and 
environmental effects of management and disposal practices for hazardous waste. ,RCRA 
was legislated to manage the present and future disposal of hazardous wastes. In 1980, the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), or 
“Superfund,” was passed to investigate and remediate areas resulting from past hazardous- 
waste management practices. The program is administered by USEPA or state agencies. 

In 1981, DOD’s IRE was reissued, additional responsibilities and authorities specified in 
CERCLA being delegated to the Secretary of Defense. The Navy subsequently restructured 
the IRE to match the terminology and structure of the USEPA CERCLA Program. The 
current IRP is consistent with CERCLA and applicable state environmental laws. 

Previous Basewide Investigations 
Previous basewide investigations completed through the IRP include the initial assessment 
study (IAS), dated February 1983; the IRP remedial investigation - interim report (IRPRI), 
dated March 1988; and a draft RFA, completed for Naval Base, Norfolk, in February 1991 
and revised in March 1992. 

The purpose of the 1983 IAS was to identify and assess sites that posed a potential threat to 
human health or the environment because of contamination from past handling of and 
operations involving hazardous materials. A total of 18 potentially contaminated sites, 
designated Site 1 through Site 18, were identified on the basis of information obtained from 
historical records, photographs, site inspections, and personnel interviews. Each of the 18 
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sites was evaluated for type of contamination, migration pathways, and pollutant receptors. 
The IAS concluded that 6 of the 18 sites posed sufficient threats to human health or the 
environment to warrant further evaluation in a confirmation study. Sampling and analyses 
were not performed as part of the IAS. During the confirmation study, sampling and 
monitoring would be performed at the site to confirm or refute the existence of the 
suspected contamination. 

A confirmation study subsequently was performed for the six sites that were recommended 
for further investigation in the IAS. The effort for five of the six sites was documented in 
the 1988 IRPRI report. An independent confirmation study was performed by the Navy on 
Site 6, the CD Landfill. The objectives of the confirmation study were to determine the 
extent of contamination, develop and evaluate economically feasible remedial alternatives, 
and recommend a remedial action at the following five sites: 

. Site 1: Camp Allen Landfill 
. Site 2: NM Area Slag Pile 
l Site 3: Q-Area Drum Storage Yard 
0 Site 4: Transformer Storage Area P-71 
l Site 5: Pesticide Disposal Site 

Cr 

“1 

Since the 1983 IAS, four additional IRE sites (19 through 22) have been identified and added 
to the IRP. The status of the 22 IRE sites is summarized in Table 2-2. 

During the ongoing IRE at Naval Base, Norfolk, several site-specific RIs, FSs, removal 
actions, and site remediations have been completed or are in progress. Remediations have 
been completed or are in progress at six sites (1,4,11,16,17, and 19), as shown in Table 2-2. 

A draft RFA was completed for Naval Base, Norfolk, in February 1991. This study was a 
basewide inventory of existing solid waste management units (SWMUs) and other A.reas of 
Concern (AOCs) on the Base. A total of 274 SWMUs and 10 AOCs tentatively were 
identified in this study. The Navy has selected three of the SWMUs for investigation. and 
evaluation under the IRP. The potential sites were reviewed comprehensively before the 
RFA was made final in March 1992. 

A SMP was developed for Naval Base, Norfolk, by Baker Environmental, Inc., in 199!5. The 
SMP gave LANTDIV a management tool for planning, scheduling, and prioritizing 
environmental remedial response activities to be conducted at the Base in 1995-1996. 

Current Basewide Investigations 
NFEC LANTDIV has awarded the Navy C.L.E.A.N. II Contract to CH2M HILL. Under the 
contract, several contract task orders (CTOs) for investigations at Naval Base, Norfollk, have 
been issued as of the date of preparing this work plan. They are the following: 

T 
. CTO-3 Remedial Investigation/Feasibility Study of the Pesticide Disposal Site 

(Site 5) and Preliminary Assessment/Site Investigation of the Building 316, 
PCB Waste Work Area (Site 21) 

-I 0 CTO-5 Remedial Action Design Package for the LP-20 Site 

. CTO-7 Remedial Action Design Package for the CD Landfill Site 
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Table 2-l 
CURRENT STATUS SUMMARY IRP SITES 

Q-Area Drum Storage 

12. Mercury Disposal Site 1983' 0 

13. Past Wastewater Outfalls 1983* 0 

14. Oil Spill - Piers 4,5,7 1983* 
15. Oil Spill - Piers 20,21,22 1983s 
16. Fire, Building X-136 19s3* 0 

I I 

21. Building W-316 0 1 0 1 
22. Camp Allen Salvage Yard 1994 1 1994 1 

NAVAL BASE NORFOLK 

Work 
Plans RI FS PRAP 
1991 1994 1994 1995 

0 

1991 : : t) 

1991 1991 1991 1991 
0 0 0 0 

1993 d 4 0 

I I I 

I I I 

SITE M 
- 

ROD 

1995 

n 

LNAGEMENT P 

1992 

0 

0 

1990 
0 

0 PA/S1 documented soil and groundwater contaminatiuon. RI/FS 

Comments 
Removal action (soil) completed. Long-term groundwater pump & treat 
being implemented. 
Limited sampling program revealed only minimal contamination. 
Soil contamination - TPH, VOCs, pesticides. VOC-contaminated 
groundwater. Remedial Design in progress. 
Cleanup completed. Groundwater monitoring completed in 1995. 
Pesticide-contaminated soil. No documented groundwater contamination. 
RI/FS manned. 
Heavv metal-contaminated soil/eroundwater. RI/FS in uroeress. 
State-approved, non-hazardoius waste landfill. No further action 
recommended uer IAS. 
State-approved, non-hazardoius waste landfill. No further action 
recommended per IAS. 
Construction debris only landfill. Nor further action recommended per 
IAS. 

--I-- X 

Apollo fuel component has most likely biodegraded. No further action 
recommended per IAS. 
Cleamm comoleted. No further action recommended uer IAS. 
No evidence of mercury disposal found. No further action recommended 
ner IAS. 

X 

X 

+ 

1989 1991 

I 

Industrial wastewater rerouted to treatment plant. No further action 
recommended per IAS. 
Site beine addressed under the UST Program - no loneer an IRP Site. 
Site being addressed under the LIST Program - no longer an IRP Site. 
Cleanup completed. No further action recommended per IAS. 
Cleanup completed. No further action recommended per IAS. 
State landfill permit issued. No further action recommended per IAS. 
Cleanup completed. No further action recommended per IAS. 
PA/S1 documented TPH and chlorinated solventsin groundwater. RI/FS 
in progress. 
PA/S1 planned. 

LEGEND: 1993 - Year Activity Completed 

3 
- Activity Completed (date unknown) 
- Activity In Progress 

0 - Activity Planned 
PA - Preliminary Assessment 
IAS - Initial Assessment Study 
51 - Site Inspection 
cs - Confirmation Study 

RI - Remedial Investiagion 
FS - Reasibility Study 
PRAP - Proposed Remedial Action Plan 
ROD - Record of Decision or Decision Document 
RD - Remedial Design 
RA - Remedial Action 
TBA - To Be Addressed 

* Refers to “Initial Assessment Study of Sewells Point 
Naval Complex,” dated February 1983. 

** Refers to “Installation Restoratieon Program Remedial 
Investigation Interim Report,” dated march 1988. 
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0 CTO-8 Remedial Investigation/Feasibility Study of the NM Slag Pile (Site 2) 

0 CTO-11 Camp Allen Landfill, Post Remediation Ecological Monitoring 

0 CTO-12 Solid Waste Management Unit Investigation (SWMUs 1,4,6, and 8) 
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This section presents an initial evaluation of available background information and existing 
conditions for the RI/FS Site 5, the Pesticide Disposal Site, and for the PA/S1 for Site 21, 
Building W-316 PCB Waste Work Area. The results and conclusions of previous 
investigations of these sites are documented in this section as justification for completing 
RI/FS and PA/S1 tasks documented in this work plan. Sampling techniques and analytical 
methods proposed for the Site 5 RI/FS and the Site 21 PA/S1 are documented in Section 4. 

Pesticide Disposal Site RVFS: Background Information 
Site 5 consists of a french drain located southeast of Building V-95. The french drain, which 
consists of a 2%inch-diameter culvert placed vertically into a 26-foot-deep gravel-filled hole, 
was used for disposing of pesticide waste generated in the former pest control shop (Bldg. 
V-95). This shop was in operation from the late 1960s until 1973, and the french drain has 
not been used for pesticide disposal since 1973. Reportedly, 100 gallons per week of 
pesticide rinse water were disposed of in the french drain, along with intermittent 
discharges of overage concentrated pesticides. Pesticides used in this pest control shop 
reportedly included chlordane, malathion, DDT, DDD, and dieldrin. This area currently is 
fenced off and used for storage of other materials. 

Site 5 is addressed in the documentation of four previous investigations. A summary of the 
intent, findings, and recommendations of the investigations is documented below. 
Findings of the CH2M HILL visual site inspection (VSI) also are described. 

Environmental Science and Engineering, Inc. (ESE), conducted an IAS of the Sewell’s Point 
Naval Complex (now part of Naval Base, Norfolk) to identify and assess sites that pose a 
potential threat to human health or the environment because of contamination from past 
operations involving hazardous materials. Site 5 was one of the sites characterized by the 
study. Site 5 was evaluated for contamination characteristics, migration pathways, and 
pollutant receptors. The findings of the IAS of Site 5 are documented in Initial Assessment 
Study of the Sewell’s Point Naval Complex, Norfolk, Virginia, dated February 1983. 

IAS Findings and Recommendations 

The IAS summarized site history and usage as documented above. The IAS documemed 
the following recommendations. Five soil samples should be collected in close proximity to 
the french drain from l-foot intervals within a vertical core. The samples should be 
analyzed for EPA priority-pollutant pesticides. If contamination is detected, a monitoring 
well should be installed and sampled. 
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Remedial Investigation 
Malcolm Pirnie, Inc., completed an RI of five sites at Naval Base, Norfolk, under the IRE. 
The purpose of the RI was to determine whether past disposal practices for specific toxic or 
hazardous materials had resulted in site contamination. Site 5 was one of the sites 
characterized by the study. The findings of the RI of Site 5 are documented in installation 
Restoration Program Remedial Investigation - Interim Report, Naval Base, Norfolk, Virginia, dated 
March 1988. 

Figure 3-1 depicts the approximate locations of the monitoring well that was installed and 
the soil samples that were collected as part of the RI. 

Soil and Groundwater Sampling: Methods 

Pirnie personnel installed three soil borings with continuous sampling and one 
groundwater-monitoring well (05GW-01). The soil and groundwater samples were 
analyzed for 128 EPA priority pollutants and a 5-peak base-neutral organic constituent 
library of 5 additional pollutants. Pirnie personnel installed eight additional soil borings 
with continuous sampling. Forty soil samples were collected and analyzed for EPA 
priority-pollutant base-neutral extractable organics, pesticides, polychlorinated biphenyls 
(PCBs), a dioxin screen, and a 5-peak base-neutral library search. 

A third sampling event was conducted during which a groundwater sample was collected 
from the monitoring well and analyzed for EPA priority-pollutant base-neutral extractable 
organics, pesticides, PCBs, xylene, methylethyl ketone (MEK), and methyl isobutyl ketone 
(MIBK). Ten surface soil samples were collected and analyzed for EPA priority-pollutant 
base-neutral extractable organics. A fourth confirmatory sampling event included 
collecting a groundwater sample from the monitoring well and analyzing for xylene, MEK, 
and MIBK. 

Soil and Groundwater Sampling: Results 

Results of the groundwater analyses at well 05GW-01 indicate that no priority-pollutant 
organic constituents exceeded analytical detection limits during the three groundwater 
sampling events. Several inorganic constituents were identified that slightly exceeded some 
of the referenced water-quality criteria during one or more sampling events. The values 
were not considered significant for the potential risk for human exposure because 
groundwater’at Site 5 was not used as a potable source and reported concentrations were 
for total metals (unfiltered) that represent the total metals in solution and bound up by 
particulate matter. 

Soil samples collected and analyzed during the investigation indicated that elevated 
concentrations of two pesticides, DDT and DDD, were detected at several depths in soil 
directly adjacent to the french drain. Concentrations of DDD ranged from 20 to 36 
milligrams per kilogram (mg/kg) near the ground surface and diminished with depth. 
Elevated concentrations of chlordane and dieldrin also were identified. These pesticides 
were not detected in groundwater samples, but DDD and DDT are not water-soluble. DDD 
was identified in a surface sample (O-2 feet) collected 15 feet east of the french drain but was 
not detected in deeper samples. Chlordane and dieldrin also were identified in this surface 
soil sample. Pesticides were not detected in soil at sample locations 15 feet north, west, or 
south of the french drain. 
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Several base-neutral compounds also were identified in the surface soil at many sampling 
locations during the second and third sampling events. The source of the base-neutral 
compounds was interpreted to be from surface runoff from aboveground scraping and 
refinishing operations rather than from operations related to the use of the french drain. No 
base-neutral compounds were identified in site groundwater, and no imminent threat of 
migration exists. 

RI Recommendations 

DDD and DDT are considered toxic for ingestion, inhalation, and skin absorption These 
pesticides are not strongly biodegradable and will diminish very slowly over time. Site 
data indicate that the pesticides are fixed to the soil and are not transported by 
groundwater. The following remedial actions were recommended to reduce the risk of 
human exposure: 

. Install an impermeable hard surface over the entire area to remove the potential for 
surface exposure to pesticides and detected base-neutral compounds. 

. Extend the security fence to enclose the area. 

. Post an excavation warning sign about subsurface pesticide contaminants in 
subsurface soil. 

RCRA Facility Assessment 
A.T. Kearney, Inc., completed an RFA of multiple hazardous waste sites, SWMUs, and other 
AOCs at the Base. The purpose of the RFA was to conduct a preliminary review of 
available and relevant documents, visual inspections, and, if appropriate, sampling visits. 
Site 5 was one of the sites characterized by the RFA. Findings are documented in Revised 
Final Phase II RCRA Facility Assessment of the Norfolk Naval Base - Sewell’s Point, Norfolk, 
Virginia, dated March 1992. . 

RFA Findings and Recommendations 

The RFA summarized site history and usage as documented above. In addition, the RFA 
mentions that varying levels of DDT have been detected in the monitoring well in the area 
where the french drain was located. Therefore, the release potential to soil and 
groundwater is high. The RFA documented the following recommendation. Because 
release to the soil/groundwater has been documented, a RCRA Facility Investigation (RFI) 
was suggested for this unit. Sufficient groundwater-monitoring wells should be put in 
place to determine the nature and extent of contamination. Note that CH2M HILL has not 
encountered data to support the detection of DDT in site groundwater. 

1995 Site Management Plan 
Baker Environmental, Inc., completed an SMP for the years 1995-1996 to give LANTDIV 
and Activity personnel a management tool for planning, scheduling, and prioritizing 
environmental response activities through a site-ranking system at the Base. Site 5 was one 
of the sites ranked by the SMP. Findings are documented in Final 2995 Site Management 
Plan, Naval Base, Norfolk, Virginia, dated June 20,1995. 
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SMP Findings 

The SMP described background information as documented above. The SMP also 
identified the pesticides chlordane, malathion, DDD, DDT, and dieldrin as known site 
contaminants and noted that some small spillage of fuel oils has occurred directly adjacent 
to the site. The SMP authors concluded that additional investigation is required to 
adequately characterize the extent of contamination at the site. The environmental response 

‘ranking system rated Site 5 as the 7th site in the priority ranking of 15 sites. 

CH2M HILL VSI Findings 
In March 1996, CH2M HILL personnel conducted a VSI of the Pesticide Disposal Area. The 
french drain and nearby monitoring well 05GW-01 were located. Several large cargo 
containers cover the surface of most of the site. The northern half of the site’s surface is 
covered with asphalt, and the southern half is covered with gravel. Sites for monitoring 
well, soil boring, and surface soil sampling tentatively were identified. RI/FS sampling is 
slated for the summer of 1996. 

Building W-316 PCB Waste Work Area PAM: Background 
Information 
The Building W-316 PCB Waste Work Area is outdoors in the northwest part of the base, 
directly south of the W-316 PCB Debris Storage Area (SWMU-8). This unit is used by the 
Navy Public Works Center to store various electrical components. The building and small 
storage yard adjacent to the building were used for storing out-of-service PCB transformers 
received from throughout the Base. The transformers were picked up by a contractor for 
offsite disposal. The unit began operation in 1982 or earlier and is still in operation. ‘The 
unit is an approximately .25-acre fenced area underlain by soil, asphalt, and concrete., 
Transformers are stored on pallets in the area. 

On April 25,1990, PCB transformer #31419-l stored in this unit was ruptured by a forklift 
during maintenance operations. Approximately 35 gallons of 108 parts per million @pm) 
PCB oil was released to a 15x30-foot section of asphalt within the fenced area. The 
transformer was plugged, pumped out, and wiped down with kerosene. A total of 8!5 
gallons of PCB oil was pumped. The spill was diked and contained with pig blankets, and 
absorbent was poured on the asphalt. Contaminated soil, sand, and absorbent material 
were shoveled into 55-gallon steel drums. The contaminated asphalt and underlying soil 
were excavated to a depth of 6 inches, and new asphalt was poured in the spill area. 

Site 21 is addressed in documentation of two previous investigations. A summary of the 
intent, findings, and recommendations of the investigations is documented below. 
Findings of the CH2M HILL US1 are also described. 

RCRA.Facility Assessment 
A.T. Kearney, Inc., completed an RFA of multiple hazardous waste sites, SWMUs, and other 
AOCs at Naval Base, Norfolk. The purpose of the RFA was to conduct a preliminary 
review of available and relevant documents, visual inspections, and, if appropriate, 
sampling visits. Site 21 was characterized by the RFA. Findings are documented in Revised 
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Final Phase II RCRA Facility Assessment of the NoYfolk Naval Base - Sewell’s Point, Norfolk, 
Virginia, dated March 1992. 

RFA Findings and Recommendations 

The RFA documented that there is a high potential for release of PCBs to the soil and 
groundwater if residual contamination exists at the unit. The RFA authors suggested that 
soil sampling should be conducted to determine whether hazardous constituents have been 
released. Soil samples should be collected from areas of past releases and from surrounding 
areas. Soil from the substrate of the original excavation should be sampled and analyzed 
for PCBs. 

1995 Site Management Plan 
Baker Environmental, Inc., completed a SMP for the years 1995-1996 to give LANTDIV and 
Activity personnel a management tool for planning, scheduling, and prioritizing 
environmental response activities through a site-ranking system at the Base. Site 21 was 
included in the SMP. Findings are documented in the Final 2995 Site Management Plan, 
Naval Base, Norfolk, Virginia, dated June 20,1995. 

SMP Findings 

The SMP described background information as documented above. The SMP also 
identified PCBs as known site contaminants. The SMP authors documented that additional 
investigation is planned for adequately characterizing the extent of contamination at the 
site. The environmental response ranking system rated Site 5 as the 8th site in the priority 
ranking of 15 sites. 

CH2M HILL VSI Findings 
In March 1996, CH2M HILL personnel conducted a VSI of Site 21. The facility is still used 
for storage and has been fenced and posted with signs warning of PCB contamination. The 
northern part of the W-316 PCB Transformer Storage Area was graded recently and covered 
with a concrete slab. PA/S1 sampling is slated for the summer of 1996. 

WDCRlO15/020.DOC 
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Section 4 

Technical Approach and Investigation 
Procedures 

This section details the technical approach developed to perform RI/FS activities at Site 5 
and PA/S1 activities at Site 21. The tasks included in the technical approach are listed 
below. The remainder of this section contains detailed discussions of each task. Certain 
tasks are specific to either the RI/FS or the PA/S& as noted. Other tasks apply to both 
investigations. 

Task 1: 
Task 2: 
Task 3: 
Task 4: 
Task 5: 
Task 6: 
Task 7 : 
Task 8: 
Task 9: 

Project Planning 
Fieldwork Support 
Field Investigation 
Sample Analysis and Data Validation 
Risk Assessment 
RI and PA/S1 Report 
Feasibility Study 
Feasibility Study Report 
PRAP and ROD Reporting 

Task 1: Project Planning 
This task consists of preparing this work plan, the sampling and analysis plan (SAP), and 
the health and safety plan (HSP). Meetings and project management activities also a.re 
documented. 

RVFS and PA/S1 Work Plan 
This task consists of developing this work plan for performing all activities associated with 
the RI/FS of Site 5 and the PA/S1 of Site 21. 

Sampling and Analysis Plan 
This task consists of preparing a SAP, which consists of a field sampling plan (FSP), a 
quality assurance project plan (QAPP), and an investigation-derived waste management 
plan (IDWMP). The sampling plan will be developed in compliance with all requirements 
of the U.S. Navy QA/QC Program Manual. 

The FSP will be referenced during field activities as procedural guidance for all sampling 
and data collection. The FSP includes the following sections: “Site Background,” 
“Sampling Objectives, ” “Sample Locations and Frequency,” “Sample Designations,” 
“Sampling Equipment and Procedures,” and “Sample Handling and Analysis.” The FSP is 
attached to this work plan. 

CH2M HILL has prepared a QAPP that meets requirements specified by the Navy. The 
QAPP describes the quality assurance and quality control (QA/QC) procedures used for 
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conducting soil and groundwater sampling at Site 5 and Site 21. The QAPP is attached to 
this work plan. 

CH2M HILL will not begin field sampling at each site until the Naval Technical 
Representative (NTR) receives confirmation that the requirements of the laboratory quality 
assurance plan (LQAP) have been met for that site. The subcontracted analytical laboratory 
will conform to the Navy’s approved LQAP. The LQAP will be submitted as soon as 
CH2M HILL Basic Ordering Agreements (BOAS) are in place for analytical laboratories. 

The investigation-derived waste management plan (IDWMP) describes the procedures used 
for handling and disposing of waste materials generated during the RI field program. The 
waste materials will include health and safety disposable items, soil, and fluids. The plan 
also describes the chemical analyses that will be performed to characterize the IDW 
materials and the potential means of disposal. The potential disposal sites also will be 
identified. 

PCBs are not RCRA-listed hazardous wastes. However, the pesticides chlordane and DDT, 
known to be handled at the Site 5 location, are RCRA U-listed hazardous wastes. These 
products, as detected at the site, could be classified as discarded commercial products and 
container residues that have been applied to the land in a manner other than their intended 
use. Therefore, for planning purposes, all Site 5 IDW will be considered hazardous waste. 

Health and Safety Plan 
A site-specific HSP has been prepared and is attached to this work plan. The HSP contains 
guidance for the health and safety of CH2M HILL employees during all RI/FS and PA/S1 
fieldwork. The HSP includes health and safety assessments for identifying problem areas 
where exposure to hazardous substances in water, soil, and air may occur. The assessments 
address safe working procedures, restrictions that will apply to the site work, and potential 
human exposure to hazardous substances and the toxicological effects of the substances. 

The HSP will be used by CH2M HILL personnel and subcontractors during fieldwork 
associated with the project. All Site 5 and Site 21 investigations will proceed under Level D 
personal protection, and will be upgraded to Level C if field conditions warrant. However, 
upgrade to a higher level of protection will be considered an additional out-of-scope cost 
and will not be undertaken without prior authorization. 

Meetings 
Two meetings are planned during which issues related to both sites will be discussed. 
Before the draft-final reports are submitted, a l-day meeting will be held to discuss the 
contents of the draft RI/FS and PA/S1 reports and site-specific recommendations for both 
sites. CH2M HILL personnel also will attend one Restoration Advisory Board (RAB) 
meeting to discuss issues relating to both sites. The meeting will include a preparatory 
meeting with the RPM/NTR and the COMNAVBASE representative. CH2M HILL will 
submit the minutes of both meetings to LANTDIV and Naval Base, Norfolk. 

Project Management 
The activities involved in project management include daily technical support and 
guidance, budget and schedule review and tracking, preparation and review of invoices, 
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personnel-resource planning and allocation, subcontractor coordination, preparation of 
monthly progress reports, and communication and coordination of events with LANTDIV 
and the Base. Project management will be conducted over the duration of the project, 
which is estimated for completion in 21 months. 

Task 2: Fieldwork Support 

7 

This task includes subcontractor procurement, mobilization and demobilization, and utility 
clearance procedures. 

Subcontractor Procurement 
As part of the initial fieldwork at Site 5 and Site 21, CH2M HILL will procure drilling, 
surveying, analytical laboratory, data validation, and waste management services. The 
analytical laboratory will meet Navy Level D quality control. 

CH2M HILL is in the process of securing BOAS with established CLEAN I subcontractors 
approved by LANTDIV. In cases where BOAS are not in place for services required under 
this task order, CH2M HILL will provide subcontractor services in accordance with 
procedures that will be established by CH2M HILL’s contract administrator and 
LANTDIV’s contracting officer. 

Mobilization and Demobilization 

1 Mobilization includes the procurement and initial transport of field equipment to the site. 
Equipment and supplies will be transported during the CH2M HILL field team’s 
mobilization for field activities. 

Demobilization includes time for IDW sampling and general site restoration before the field 
equipment and crew leave. Field equipment will be recalibrated and stored after the 
fieldwork. IDW generated during field activities will be put in 55-gallon drums. 
Equipment decontamination water and development and purge water also will be put in 
55-gallon drums for storage. The 55-gallon drums will be properly labeled and properly 
stored at a location designated by the LANTDIV and the Base before disposal. The disposal 

‘method will depend on the results of characterization analysis. 

Navy Clean Daily Field Reports must be completed and submitted within 7 days of the end 
of field activities. 

Utility Clearances 
Utility clearances will be performed before the start of subsurface investigations at th.e site. 
CH2M HILL will coordinate subsurface utility clearances with the “Miss Utility” office and 
the Public Works Center (PWC) at the base. CH2M HILL will be responsible for ensuring 
that all appropriate contacts have been made with Base personnel and that clearances have 
been given for proposed drilling locations, including marking of utilities near the areas of 
potential drilling, before field operations begin. 
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Task 3: Field Investigation 
The field investigation includes all RI/FS activities associated with monitoring-well 
installation and collection of soil and groundwater samples at.Site 5 and the PA/S1 
activities at Site 21. The task also includes surveying of sample locations. The activities are 
described below. 

RI Monitoring-Well Installation 
Two shallow monitoring wells will be installed using hollow-stem augers at Site 5. Figure 4-1 
provides the approximate proposed locations of the wells. The existing monitoring well 
(05GW-01) app ears to be directly adjacent to and hydraulically downgradient of the french 
drain. 

One new monitoring well will be installed 20 feet hydraulically downgradient of the existing 
monitoring well to determine if groundwater contamination has migrated from the proximity 
of the french drain. A second monitoring well will be installed 15 feet east of the existing well 
where pesticide contamination was previously detected in site soil. Both wells will be 
constructed with 2-inch-diameter PVC risers with lo-foot screens. The screens will span the 
water-table. Both wells will be approximately 25 deep. Geologic and well-construction logs 
will be prepared for each well. New monitoring-well locations identified in this work plan 
are subject to change because of utility clearance problems or other unforeseen 
circumstances. Monitoring-well installation is described in detail in a standard operating 
procedure (SOP) in Attachment A of the FSP. 

One round of water-level measurements will be performed at Site 5 after the water levels in 
both wells have reached an equilibrium state in relation to the water-table aquifer. Water 
levels will be recorded in both new wells and in the existing monitoring well. The results will 
be used to approximate the piezometric surface of the water-table aquifer at Site 5. 

RI Groundwater Sampling 
The two new monitoring wells and the existing monitoring well will be sampled after the 
new wells are installed. Groundwater-sampling methods are documented below. First, the 
locations and numbers of groundwater samples and sample analytical methods are 
documented. Then, groundwater sampling techniques are described. 

Groundwater-Sample Numbers and Locations 

The two new monitoring wells and the one existing well will be sampled and the samples will 
be analyzed for Target Compound List (TCL) organics (including semivolatiles, pesticides, 
and PCBs) and Target Analyte List (TAL) inorganics (including metals and cyanide). In 
order to achieve the lower detection limits required for the risk assessment associated with the 
Site 5 RI/FS, th e volatile fraction of the organic sample will be analyzed by the EPA Contract 
Laboratory Program (CLP) Statement of Work (SOW) for Low Concentration Water (OLC02). 
A risk assessment has to contain considerations of risks involved in drinking water that might 
be contaminated. One consideration of risk is the comparison of groundwater contaminant 
concentrations detected at a site with federal drinking water standards, the maximum 
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contaminant levels (MCLs) permissible in tap water. MCLs for vinyl chloride (2 &L) 1,1,2- 
trichloroethane (5 l&L), trichloroethene (5 ug/L), tetrachloroethene (5 pg/L), 1,2- 
dichloroethane (5 ug/L), and 1,1-dichloroethene (7 ug/L), which are chlorinated solvents 
commonly found on sites contaminated with volatile solvents, are below the EPA CLP volatile 
detection limit of 10 ug/L. Low concentration volatile method OLC02 has a detection limit of 
1 ug/L for each of these compounds and offers reliable proof that the compounds are either 
present or not present at levels that exceed 1 pg/L. Low concentration method OLC02 is 
appropriate for groundwater samples only, not for surface water, sediment, or soil. 

Standard EPA methods will be followed during sample analysis. Table 4-1 documents the 
groundwater-sample designations and analyses performed for each sample. Figure 4-1 
depicts the locations of the samples listed in Table 4-1. 

Groundwater-Sampling Techniques 

The two newly installed wells and existing well 05GW-01 will be developed after the grout 
has cured for at least 24 hours. Development will be performed by removing at least three 
to five borehole volumes of groundwater until temperature, pH, and specific conductivity 
have stabilized or until the well has been pumped or bailed dry multiple times. The new 
and existing monitoring wells will be sampled at the end of the development period. 

Groundwater samples will be collected from the two newly installed monitoring wells and 
the existing well by using a GrundfosB Redi-Flo2 sampling pump. The groundwater- 
sampling techniques are explained briefly below. Descriptions of monitoring-well 
sampling techniques are described in more detail in an SOP in Attachment A of the FSP. 

Monitoring Well Sampling 
Before sampling, groundwater will be purged from each well. The volume of groundwater 
in the monitoring well will be calculated by using values for the depth of the well, the depth 
to water, and the well diameter. Purging will be performed until a minimum of three well 
volumes of water have been removed and the temperature, specific conductance, and pH 
have stabilized within 10 percent for three consecutive readings. Sampling will begin when 
the parameter measurements have stabilized. Wells that are pumped dry during purging 
will be allowed to recover before sampling. The sample will be obtained as soon as a 
sufficient volume of groundwater to fill all sample containers has entered the well. The 
IDWMP discusses treatment and disposal of purge water. 

Samples will be placed in containers and preserved according to Navy Level D protocol and 
will be analyzed within the proper holding time. For volatile organic analysis (VOA) the 
bottles will be filled to minimize aeration of the samples. Sample vials will be filled 
completely and will be capped to prevent the entrapment of air bubbles in the vial. 

The bottle cap should be removed carefully from the laboratory-cleaned sample bottle. The 
cap should not be laid down, and the inside should not be touched. At no time should the 
inside of the bottle come into contact with anything other than the sample. 

All appropriate preservatives will be added to the sample containers by the contracted 
laboratory before the containers are shipped to the CH2M HILL field team, Low 
concentration VOA samples will be preserved with hydrochloric acid (HCl), TAL metals 
samples will be preserved with nitric acid (HNO,), and cyanide samples will be preserved 
with sodium hydroxide (NaOH). All samples will be kept cool at 4°C by using bagged ice. 

.- 
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Table 4-1 
SUMMARY OF GROUNDWATER SAMPLES TO BE SUBMITTED FOR ANALYSIS - SITE 5 

Laboratory - Field Field 
Duplicates’ Blanks’ 

Trip Matrix Matrix 
Matrix Parameter Samples Blanks3 

Equipment 
Spikes4 Blanks” Total 

Groundwater Low Concentration 3 1 1 1 0 2 8 
Volatiles 

TCL Semivolatiles 3 1 1 0 1 2 8 

TCL Pesticides/PCBs 3 1 1 0 I 2 8 

TAL Metals (filtered) 3 1 1 0 1 2 8 

TAL Metals (unfiltered) 3 1 1 0 1 2 8 

TAL Cyanide 3 1 1 0 1 2 8 

SUMMARY OF GROUNDWATER SAMPLES TO BE SUBMITTED FOR ANALYSIS - SITE 21 

Groundwater TCL PCBs (filtered) 2 1 1 0 I 1 6 

TCL PCBs (unfiltered) 2 1 1 0 1 1 6 

Notes: 
‘Field duplicates are collected at a frequency of 1 per 10. 
‘Field blanks are collected at a frequency of 1 per source per event. 
‘Trip blanks are shipped with water samples submitted for volatiles analysis. Trip blanks are used to monitor contamination that could be introduced 
during transportation. Trip blanks are collected at a frequency of 1 per cooler of volatiles samples. 
‘Matrix spike/matrix spike duplicates (MS/MSD) are collected at a frequency of 1 per 20. MS/MSDs represent samples for which extra volume must be 
;oliected for the laboratory to perform required QC analyses. Triple the normal volumes will be collected for all analyses. MSMSD analysis not required 
when analyzing samples using the Low Concentration Volatile method. 
‘Equipment blanks are collected at a frequency of 1 every day. 
Note: This table is based on Navy Level D QA/QC requirements. 

WDCR1015/021.DOC 



The appropriate number of field QA/QC samples, including field blanks, rinsate blanks, 
and duplicates, will be analyzed in addition to laboratory QA/QC samples, including 
matrix spike and matrix spike duplicate samples. 

RI Soil Sampling 
Soil samples will be collected at Site 5. The locations, numbers, and depths of soil samples 
and sample-analysis methods are documented below. A description of soil-sampling 
techniques follows. New soil-sampling locations identified in this work plan are subject to 
change in the event of utility clearance problems or other unforeseen circumstances. 

Soil-Sample Numbers and Locations 

During monitoring-well installation, three soil samples will be collected from each boring 
by using a split-spoon sampler. Soil samples will be collected from depths of O-l foot, 3-4 
feet, and 6-7 feet below ground surface in each well boring. Soil borings will be logged in 
the field to establish a physical description of the subsurface. 

Four additional surface-soil samples will be collected from O-l foot below ground surface by 
using a hollow-stem auger drill rig with a split-spoon sampler. The sampling locations will 
be distributed across the site at locations not covered by asphalt. 

The soil samples will be analyzed for TCL organics (includes volatiles, semivolatiles, 
pesticides, and PCBs) and TAL inorganics. Standard EPA methods, including Contract 
Laboratory Program (CLP) statement of work (SOW) procedures, will be followed. 
Table 4-2 documents the sample designations and analyses performed for each sample. 
Figure 4-1 depicts the locations of the soil borings and the surface soil samples listed in 
Table 4-2. 

The analytical data collected during the 1988 RI will be considered during our investigation. 
However, the 1988 data will not be validated or incorporated into the risk assessment. 

Soil-Sampling Techniques 

The RI/FS and the PA/S1 will involve collecting soil samples. Soil borings and surface-soil 
samples will be collected by using a hollow-stem auger drill rig equipped with a split-spoon 
sampler. Two sampling techniques will be used during the soil-sampling phase of this 
investigation: split-spoon sampling and manual sampling with a stainless steel trowel. 
Both sampling techniques are explained briefly below. SOPS for collecting soil samples are 
located in Attachment A of the FSP. 

Split-Spoon Sampling 
Techniques for split-spoon sampling will be used at locations where samples are being 
collected from several different depths, from beneath asphalt or concrete, or where 
compaction of the soil has made manual sample collection impossible. A drill rig will be 
used to advance 6 l/4-inch hollow-stem augers to the top of the desired sampling interval. 
A stainless steel split-spoon sampling device will be attached to the proper length of 
drilling rod and inserted through the hollow-stem augers. A 140-pound hammer will be 
used to advance the split-spoon sampling device the additional 2 feet required for sample 
collection. If necessary, several samples within a l-foot-diameter area will be collected at 
each location to acquire the volume of sample needed to fill all sample containers. The 

.-. 
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Table 4-2 
SUMMARY OF SOIL SAMPLES TO BE SUBMITTED FOR ANALYSIS - SITE 5 

Laboratory Field Field Trip Matrix Equipment Matrix 
Matrix Parameter Samples Duplicates’ Blanks’ Blanks3 Spikes4 Blank’ Total 

Soil TCL Volatiles 10 1 1 5’ 1 2 20 

TCL Semivolatiles 10 1 1 0 1 2 15 

TCL Pesticides/PCBs !O 1 1 0 1 2 15 

TAL Metals and 10 1 1 0 1 2 15 
Cyanide 

SUMMARY OF SOIL SAMPLES TO BE SUBMITTED FOR ANALYSIS - SITE 21 

Soil 

Notes: 
‘Field duplicates are collected at a frequency of 1 per 10. 

TCL PCBs 14 2 1 0 I 1 19 

2Field blanks are collected at a frequency of 1 per source per event. 
“Trip blanks are shipped with samples submitted for volatiles analysis. Trip blanks are used to monitor contamination that could be introduced during 
transportation. Trip blanks are collected at a frequency of 1 per cooler of volatiles samples. 
4Matrix spike/matrix spike duplicates (MS/MSD) are collected at a frequency of 1 per 20. MS/MSDs represent samples for which extra volume must be 
collected for the laboratory to perform required QC analyses. Triple the normal volumes will be collected for all analyses. 
‘Equipment blanks are collected at a frequency of 1 every day. 
Note: This table is based on Navy Level D QA/QC requirements. 
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split-spoon sampler then will be retrieved, and the sample will be extruded. When the 
sample is collected from the surface (O-l foot) the split spoon will be advanced without 
using augers. 

The VOC sample containers will be filled with soil first. The soil sample will be placed’ 
directly in the VOC sample container to minimize the volatilization of organic compounds. 
The remaining soil sample will be placed in a stainless steel bowl and will be mixed 
thoroughly. After mixing, all other soil-sample containers will be filled. 

Soil-boring sampling holes will be backfilled with grout and asphalt. Concrete surfaces will 
be repaired with like material as necessary. 

A stainless steel trowel will be used to collect shallow soil samples in areas where manual 
soil sampling is appropriate. The trowel will be used to transfer the soil or sediment from 
the sampling location into the sample containers. The VOC sample containers will be filled 
first. The sample will be placed directly in the VOC sample container to minimize the 
volatilization of organic compounds. The remaining sample volume will be placed into a 
stainless steel bowl and will be mixed thoroughly. After mixing, all other sample 
containers will be filled. 

All soil samples will be placed in clean glass containers provided by the laboratory. Any 
sample that is split for duplicate analysis will be mixed thoroughly before being split 
(except for VOCs). 

The appropriate number of field QA/QC samples, including field blanks, rinsate blanks, 
and duplicates, will be analyzed in addition to laboratory QA/QC samples, including 
matrix spike and matrix spike duplicate samples. 

Preliminary Assessment/Site Investigation 
Activities associated with PA/S1 field activities are documented below. Detailed 
descriptions of activities common to both the RI/FS (documented above) and the PA/S1 are 
referenced below but are not repeated. 

Preliminary Assessment 

The PA of Site 21 (the Building 316 PCB Waste Work Area) will consist of gathering and 
reviewing information from various sources. Categories of base personnel to be 
interviewed, questions to be asked, and sources of historical documentation will be 
identified before the PA begins. This part of the investigation will include the following 
components: 

0 Review of site management practices using available site documents and interviews 
with base personnel 

l Analysis of photographs and historical aerial photographs 

. Site visit for determining the existing potential for release 
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Site Investigation 

The SI of Site 21 will consist of well drilling, groundwater and soil sampling, and surveying. 
Drilling and sampling locations are described below. The descriptions of drilling and 
sampling techniques and surveying operations, previously described as RI activities above, 
will not be repeated. 

SI Monitoring-We// installation 
Two shallow monitoring wells will be installed by using hollow-stem auger drilling with 
split-spoon sampling at Site 21. Figure 4-2 shows the approximate proposed locations of the 
wells. One monitoring well will be installed at the suspected center of the documented. 
April 25,1990, PCB oil spill to monitor groundwater quality in the suspected contaminated 
zone. A second monitoring well will be installed 30 feet hydraulically downgradient toward 
Willoughby Bay, to determine if groundwater contamination has migrated from the proximity 
of the spill. Both wells will be constructed with 2-inch-diameter PVC risers with lo-foot 
screens. The screens will span the water-table. Both wells will be approximately 25 feet 
deep. Geologic and well-construction logs will be prepared for each well. 

One round of water-level measurements will be performed at Site 21 after the water levels in 
both wells have reached an equilibrium state in relation to the water-table aquifer. 
Monitoring-well locations at Site 21 are subject to change after completion of an 
interviewwith Base personnel about the location and extent of the PCB oil spill and 
potential utility clearance problems or other unforeseen circumstances. 

SI Groundwater Sampling 
Groundwater samples will be collected from the two newly installed monitoring wells 
approximately 2 weeks after installation using a Grundfosm Redi-Flo2 sampling pump. 
Filtered and unfiltered groundwater samples will be collected and analyzed for PCBs. 
Filtering of PCB samples may result in contaminant losses because of sorption, and this 
potential for PCB losses in the filtered sample will be taken into account during data 
validation. Standard EPA methods, including CLP SOW procedures, will be followed 
during sample analysis. The appropriate number of field QA/QC samples, including field 
blanks, rinsate blanks, and duplicates, will be analyzed in addition to laboratory QAJQC 
samples, including matrix spike and matrix spike duplicate samples. Water-level elevations 
will be measured from both wells before sampling. 

Table 4-l documents the sample designations and analyses to be performed for each sample. 
Figure 4-2 depicts the locations of the wells and samples listed in Table 4-l. These locations 
will be modified once additional information on the location of the PCB oil spill is obta:ined. 

SI Soil Sampling 
During monitoring-well installation, two soil samples will be collected from each boring by 
using a drill rig equipped with a split-spoon sampler. Soil samples will be collected from 
depths of 3 and 6 feet below ground surface in each well boring. Soil borings will be logged 
in the field to establish a physical description of the subsurface. 

Soil-sampling locations at Site 21 are subject to change after completion of an interview with 
Base personnel about the location and extent of the PCB oil spill and potential utility 
clearance problems or other unforeseen circumstances. Surface-soil samples will be 
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collected from 10 locations during the SI activities to determine whether PCBs are in soil in 
_ the vicinity of Building W-316. Three of 10 soil samples will be collected around the 

location of the April 25,1990, PCB oil spill (a monitoring well with soil borings will be 
installed at the suspected center of the spill site). Because the location of the spill was not 
known by CH2M HILL at the time this work plan was drafted, Figure 4-2 does not sh.ow 
this monitoring well and cluster of soil sampling locations. The remaining seven soil- 
sampling locations will be distributed around the site. The data will allow a preliminary 
characterization of the nature and distribution of PCB contamination at the site. 

Soil borings and surface-soil samples will be analyzed for PCBs. Standard EPA methods, 
including CLP SOW procedures, will be followed. Table 4-2 lists the sample designations 
and the analyses to be performed for each sample. Figure 4-2 depicts the locations of the soil 
borings and surface-soil samples listed in Table 4-2. 

Surveying 
A subcontracted surveyor licensed in the State of Virginia will provide horizontal and 
vertical coordinates for the newly installed monitoring wells and horizontal coordinates for 
the soil-sampling locations for the RI/FS and PA/SI. 

The top of the PVC casing in the monitoring wells and ground-surface elevations will be 
established during this task. Where necessary, the survey contractor will convert the base 
sea-level datum to the U.S. Geological Survey (USGS) mean sea-level datum. In addition, 
permanent landmarks (e.g., building corners) will be surveyed as appropriate. 

Task 4: Sample Analysis and Data Validation 
CH2M HILL will be responsible for tracking sample analyses and obtaining results from the 
laboratory. The analytical data generated during the RI/FS and PA/S1 field programs will 
be validated by an independent data validation subcontractor according to standard :EPA 
procedures. 

Sample Analysis 

-l 

All analyses of soil and groundwater will be conducted at a contracted laboratory that 
fulfills all requirements of the U.S. Navy’s QA/QC Program Manual and EPA’s CLP. A 
signed certificate of analysis will be provided with each laboratory analysis, along with a 
certificate of compliance certifying ‘that all work was performed in accordance with applicable 
federal, state, and local regulations. All analyses will be performed following the Navy’s 
guidance for Level D. 

Field QC Procedures 

Quality control duplicate samples and blanks are used to provide a measure of the internal 
consistency of the samples and to provide an estimate of the components of variance and 
the bias in the analytical process. Table 10-l in the QAPP is a summary of the collection 
frequencies of the field QC samples. 
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Blanks 

Blanks provide a measure of cross-contamination sources, decontamination efficiency, and 
other potential errors that can be introduced from sources other than the sample. ASTM 
Type II water will be used for blanks. Three types of blanks will be generated during 
sampling activities: trip blanks, field blanks, and equipment blanks. 

One trip blank will be included in each cooler containing samples for VOC analysis. 
Preprepared trip blanks will be obtained from the laboratory, if possible. Otherwise, the 
trip blanks will be prepared before each sampling event, shipped or transported to the field 
with the sampling bottles, and sent to the laboratory unopened for analysis. Trip blanks 
will not be prepared or handled in the field. Trip blanks will indicate if contamination 
occurred during shipment to the field, field storage, or shipment from the field to the 
analytical laboratory. 

One field blank will be collected per source, per sampling event, or daily during windy or 
dusty conditions. The field blanks will indicate if contaminants were introduced during the 
handling of the sample containers in the field or during sample analysis at the laboratory. 
The sample container will be filled with ASTM Type II water in the field at the time of 
sampling. Prepreserved bottles will be obtained from the laboratory, if possible. 
Otherwise, preservatives will be added in the field. Field blank sample containers will be 
capped, packed, and shipped with the samples. 

One equipment blank will be collected and analyzed every day during sampling activities. 
The equipment blanks will indicate the efficiency of equipment decontamination 
procedures. Prepreserved bottles will be obtained from the laboratory, if possible. 
Otherwise, preservatives will be added in the field. Field blank sample containers will be 
capped, packed, and shipped with the samples. 

Duplicates 

Field duplicate samples will be collected at a frequency of 1 per 10 field samples per matrix. 
The location from which the duplicates are taken will be selected randomly. The duplicate 
sample will be submitted for analysis as an independent sample. The sample and its 
duplicate will be numbered nonsequentially. 

Matrix Spike/Matrix Spike Duplicate (MWMSD) 

Matrix spike/matrix spike duplicate (MS/MSD) samples will be collected at a frequency of 
1 per 20 field samples. Analytical results of these samples indicate the effect the matrix 
(water and soil) has on extracting the analyte for analysis. Data validators will use these 
results to evaluate the accuracy of the analytical data. 

Data Validation 
All RI/FS and PA/S1 data will be validated before the project staff performs an 
interpretation. The data will be validated by an independent subcontractor and will 
conform to the Navy’s guidance for Level D. Data that ,should be qualified will be flagged 
with the appropriate symbol. Results for QA/QC samples will be reviewed, and the data 
will be qualified further, if necessary. Finally, the data set as a whole will be examined for 
consistency, anomalous results, and reasonableness. 

4-14 



Task 5: Risk Assessment 
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This task includes the preparation of a baseline risk assessment (BLRA) and a baseline 
ecological risk assessment (BERA) for Site 5; no risk assessments will be performed for 
Site 21. The risk assessments will be conducted in accordance with current EPA national 
and Region III guidance. 

RI Baseline Human Health Risk Assessment 
A BLRA will be performed for the RI of Site 5 to assess the potential human health risks 
posed by the site. The risk assessment will evaluate the potential effects of existing site 
contamination on both current and potential future exposed populations. Future risks will 
be based on current site conditions, assuming no additional remedial action is conducted at 
the site. The future use of the site is expected to remain industrial. Although ground-water 
beneath the site and the areas surrounding the site is not currently used as a potable water 
supply and groundwater in the aquifer beneath the site is classified as nonpotable, a future 
industrial groundwater-use scenario will be evaluated for information and decision- 
making. Federal and state applicable or relevant and appropriate requirements (ARARs) 
will be identified and compared with the RI data under this task. 

The risk assessment will be completed in accordance with EPA’s Risk Assessment Guidance 
for Superfind (RAGS), Volume I - Human Health Evaluation Manual (Part A), dated 
December 1989, RAGS Parts B and C dated December 1989, and EPA Region III guidance. 
The exposure factors in RAGS have been superseded by OSWER Directive 9285.6-03, 
Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors, 
dated March 1991. Dermal permeability coefficients will be taken from EPA’s Interim 
Guidance for Dermal Exposure Assessment, dated January 1992. Other required exposure 
factors may be taken from Exposure Factors Handbook (EPA, 1989) and the American 
Industrial Health Council’s Exposure Factors Sourcebook (AIHC, May 1994). The risk 
assessment will contain the following major components: 

l Data evaluation and identification of chemicals of potential concern 
0 Exposure assessment 
l Toxicity assessment 
0 Risk characterization 
l Uncertainty analysis 

The first step of the risk assessment will be to select contaminants of potential concern 
(COPC). The selection criteria in EPA Region III’s Selecting Exposure Routes and 
Contaminants ofconcern by Risk-Based Screening, January 1993, will be followed to determine 
which chemicals will be evaluated quantitatively. This methodology includes evaluating 
data quality, reducing the data set using risk-based concentrations (based on a target cancer 
risk of 1 x 10m6 and a target hazard index of O.l), and further reducing the data set according 
to frequency of detection, comparison to background, and evaluation as human nutrients. 
Data collected during this investigation and data collected during previous investigations 
that have been validated will be evaluated for use in the risk assessment. 

The second step of the risk assessment will be to identify actual or potential exposure 
pathways and to determine the probable magnitude of human exposure. Only plausible 
and complete pathways will be carried through the exposure-quantification section to the 
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risk characterization. A complete pathway contains a source of chemical release, a medium 
for environmental transport, a point of contact with the contaminated medium, and an 
exposure route at the point of contact. The pathways that are anticipated to be complete at 
Site 5 are those listed in Table 4-3. Only soil and groundwater samples have previously 
been collected and will be collected during this investigation, so only exposure to these 
media will be evaluated. 

Quantification of exposure involves determining the exposure concentration and exposure 
parameters. The sources that will be consulted for the exposure parameters are discussed 
above. The exposure concentrations will be calculated for each scenario. The 95 percent 
upper confidence limit of the mean (95UCL) will be used as the exposure concentration for 
soil. The 95UCL calculation depends on the distribution of the data. A W-test will be used 
to determine if the data are lognormally or normally distributed. If the 95UCL is greater 
than the maximum detected concentration, the maximum detected concentration will be 
used as the exposure concentration. The exposure concentration for groundwater will be 
the concentration of each constituent detected in the well or group of wells that are the most 
contaminated or are located in the center of the plume. 

For calculating the exposure concentrations for the risk assessment, the following data- 
handling methodology will be used. When a primary sample and a duplicate sample are 
collected, the maximum concentration will be used as the sample concentration. Half the 
sample quantitation limit (SQL) or sample detection limit (DL) will be used for cases where 
no detectable contaminant quantities were found in that specific sample, but the 
contaminant was detected in that medium for that group of samples. Data that have been 
qualified with a “J” (estimated value) during data validation will be treated as unqualified 
detected concentrations. Data qualified with an “R” (rejected) will not be used for risk 
assessment and will not be included in the total count of samples analyzed for a constituent. 
The assumption will be that the blank-related concentration of a constituent qualified with a 
“B” is the SQL. 

The next step of the risk assessment is the toxicity assessment. The primary source of 
toxicological data to be used in the analysis will be EPA’s Integrated Risk Information 
System (IRIS) database. If toxicological data for a particular constituent are not available in 
IRIS, EPA’s Health Effects Assessment Summary Tables (HEAST) will be consulted. This 
section will include a brief discussion of the toxicological characteristics of the major site 
contaminants and the quantitative approach used to assess the potential effects of the 
carcinogenic and noncarcinogenic effects on human health. 

Risk characterization is the next step in the baseline human health risk assessment. It 
combines the results of the exposure assessment with the critical toxicity values in the 
appropriate media for each COPC. For quantitative risk estimation from carcinogenic 
chemicals, excess lifetime cancer risks will be estimated. Potential risks from 
noncarcinogenic chemicals will be presented using the hazard index approach. If estimated 
risks approach the EPA threshold values, a Monte Carlo risk analysis will be performed. 

The last section will be a discussion of uncertainty that provides the limits and assumptions 
for the results of the risk characterization. The discussion will include a qualitative 
sensitivity analysis of the exposure assumptions. 
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Table 4-3 
Pesticide Disposal Site (Site 5), Norfolk Naval Base 

Summary of Exposure Pathways and Potentially Exposed Populations 

Scenario I Exposure Route 1 Baseline Risk Assessment 

Current Site Use 
Trespasser (Adult and Child 6 - 16 years old) 
Surface Soil Ingestion X 

Dermal X 
Inhalation X 

Worker 
Surface Soil (site worker) Ingestion I 

I 
X 

Dermal X 

Worker 
Surface and Subsurface Soil Ingestion 
(construction worker) Dermal 

Inhalation 
Groundwater (site worker) Ingestion 

Dermal 
Inhalation 

X designates pathway that’will be evaluated 

X 
X 
X 
X 
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The results of the BLRA will be documented in the RI report. The risk assessment will be 
used to help determine whether remediation is necessary and to help develop preliminary 
remediation goals for the media of concern. 

RI Baseline Ecological Risk Assessment 
A BERA will be performed for the RI of Site 5. The BERA will identify and evaluate the 
potential effects of the contamination on biota in the area. The characterization of 
environmental risks will involve identifying potential exposures to the surrounding 
ecological receptors and evaluating potential effects associated with such exposures. The 
BERA will be conducted in accordance with Risk Assessmenf Guidancefor Superjimd 
Volzurze 1-I: Environmenfal Evaluation Manual (EPA, 1989), Region III’s supplementary risk 
assessment guidance, and other appropriate guidance. 

The BERA will include the following activities: 

Collection of existing data for use in the characterization of land use, soil, topography, 
and flora and fauna 

Identification of habitats in potentially exposed areas through review of reports, aerial 
photography, contacts with resource agencies having knowledge of environmental 
resources in the vicinity of the site, and site reconnaissance 

Collection of existing information to determine the presence of historical or 
archaeological resources, threatened or endangered species, critical habitats, wetlands, 
or other features 

Inventory of terrestrial species 

Selection of contaminants of concern on the basis of calculation of environmental 
effects quotients, toxicity characteristics, bioaccumulation potential, and 
environmental persistence 

Determination of contaminants of concern for ecological resources by using Biological 
Technical Assistance Group screening criteria 

Assessment of exposure pathways and toxicity for the contaminants of concern 

Assessment of risk to ecological receptors 

Definition of issues, exposure pathways, and potential effects that might need to be 
addressed in future assessments 

Task 6: RI and PA/S1 Report 

.- 

__ 

This task documents activities associated with RI and PA/S1 report preparation. The RI 
report preparation is documented first, and a description of PA/S1 report preparation 
follows. 
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RI .Report 
The results of the investigation and the human health and ecological risk assessment will be 
compiled in an RI report. This report will address sites, the Pesticide Disposal Site at Naval 
Base, Norfolk, and will include the following items: 

. History and background of the site; including previous studies 
l Features and environmental setting 
. RI activities 
l Sampling and analytical methods 
. Presentation and evaluation of the analytical data 
l Discussion of the nature and extent of contamination 
0 Results of the BLRA and the BERA 

The RI report will include, as appropriate, site maps with sampling locations, boring logs, 
cross sections, raw and validated analytical data, and figures that depict the extent of soil 
and groundwater contamination. 

The report will document recommendations and supporting information to justify the 
recommendations. The information collected and presented in the RI report will be used to 
prepare the FS. A draft, draft final, and final RI document will be prepared as part of this 
task. 

PA/S1 Report 
A PA/S1 report will be prepared to document the results of the soil and groundwate:r 
characterizations at Site 21. Data analyses will include evaluations of validated laboratory 
data and field-generated data, such as water-level measurements, soil-boring logs, and 
monitoring-well construction logs. The report will contain geologic cross-section diagrams 
and other diagrams associated with field notes or data received from the laboratory (e.g., 
sampling-location maps, isoconcentration maps) as applicable. 

Data will be compiled into electronic form to facilitate analysis and generation of figures 
and tables. The results of the PA and the SI will be compiled in one report. The PA will 
include brief summaries of the following: 

. History and background of the site 
0 Potential contaminant transport via groundwater 
0 Potential contaminant transport via surface water 
l Potential contaminant transport via soil 
. Potential contaminant transport via air 

Draft and draft final PA reports will be produced following background investigation. The 
final PA report will be produced in conjunction with the final SI report. The SI report will 
consist of standard forms that address site information and waste-source information. 
Results of soil and groundwater sampling will be shown, and a hazard assessment will be 
presented that incorporates the results of the entire investigation. Recommendations for 
further action will be presented. Draft, draft final, and final SI reports will be produced. 
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Task 7: Feasibility Study 
CH2M HILL will conduct an FS for Site 5. The FS will involve a remedial alternatives 
screening and a remedial alternatives evaluation. A description of the FS follows. 

Remedial Alternatives Screening 
CH2M HILL will develop a range of distinct alternatives for waste management that, if 
implemented, would potentially remediate or control contaminated media (e.g., soil, 
groundwater) as deemed necessary in the RI to provide adequate protection of human 
health and the environment. On the basis of existing information and information obtained 
from the RI, site-specific remedial objectives to protect human health and the environment 
will be developed. The objectives will specify the contaminants and media of concern, the 
exposure routes and receptors, and an acceptable contaminant level or range of levels for 
each exposure route (e.g., preliminary remediation goals, or PRGs). The PRGs will be based 
on readily available information, such as reference doses or chemical-specific ARARs, such 
as maximum contaminant levels (MCLs), and the results of the risk assessment. 

General-response actions will be developed for each medium of concern. Volumes or areas 
to which general-response actions may apply will be identified, taking into account the 
requirements for protectiveness as identified in the remedial action objectives and the 
chemical and physical characteristics of the site. 

CH2M HILL will identify and screen alternative remedial actions that will address the 
general-response actions. This will be a two-step process that entails identifying and 
screening individual technologies on the basis of a technology’s ability to address 
contaminants at the site effectively, as well as implementability and relative cost. The 
identification and screening step will be followed by the conversion of applicable 
technologies into alternatives and screening those alternatives on a general basis for their 
effectiveness, implementability, and relative cost. 

The cost of technologies and remedial action alternatives developed at this stage of the FS 
will be evaluated to facilitate the development of both RA alternatives applicable to site 
problems and relative order-of-magnitude costs by which the technologies or alternatives 
may be screened. Candidate technologies that might be applicable to site conditions will be 
considered in developing RA alternatives. For these technologies, means such as contacting 
technology vendors or previous experience on other projects will be used to generate 
relative order-of-magnitude costs for screening alternatives. 

The following soil-remediation alternatives will be developed: 

. No action 

. Institutional controls 

. In sifu treatment 

. Excavation and onsite or offsite treatment 

. Containment and/or capping 

The following groundwater remediation alternatives will be developed: 

0 No action 
. Institutional controls with monitoring 

-. 
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. Air sparging or other appropriate in situ treatment method 

. Extraction and treatment 

I Remedial Alternatives Evaluation 
A detailed analysis will be performed on soil and groundwater remedial alternatives that 
pass the screening process. The analysis will consist of individual and comparative 
evaluations based on the criteria given on USEPA guidance 540/G-89/004, EPA Regi.on III 
guidance, and other appropriate guidance, including the following: 

l Overall protection of human health and the environment 
0 Compliance with ARARs 
. Long-term effectiveness and permanence 
. Reduction of toxicity, mobility, or volume through treatment 
0 Short-term effectiveness implementability 
l cost 

l State acceptance 
. Community acceptance 

The results of the detailed alternatives analysis will be the formulation and documentation 
of recommendations for one or more feasible actions that might be implemented to address 
Site 5 contamination. 

Task 8: Feasibility Study Report 
A report will be prepared that documents the results of the FS for Site 5. All steps taken 
during the screening and evaluation of remedial alternatives will be described. Several 
remedial alternatives and their estimated costs will be provided to cover a wide range of 
technologies and costs. 

A draft FS report will be submitted as a separate document. However, the final FS report 
will be submitted with the final RI report. 

-Task 9: PRAP and ROD Reporting 
A draft, draft final, and final proposed remedial action plan (PRAP) will be prepared as part 
of this task. The plan will include appropriate components, as described in Guidanwfor 
Preparing Superfund Decision Documents, EPA/540/G-89/007, July 1989; EPA Region :I11 
guidance; and other appropriate guidance. 

A draft, draft final, and final record of decision (ROD) will be prepared in accordance with 
USEPA guidance, as noted above. The public notice on the proposed PRAP also will be 
prepared. 
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Section 5 

Staff Organization 

I This section presents general information on project management and staff organization. 

T 

Project Management 
Project management will include the overall coordination of all work to be performed at the 
site. The management structure for CH2M HILL is designed in such a way that there is one 
central administrative point of contact, the Activity Manager, and multiple technical project 
managers, each of whom will manage each technical task as his or her expertise is required. 
The Activity Manager will maintain close contact with the LANTDIV NTR. 

The Activity Manager will oversee and coordinate each project to maintain the overa. 
project schedule and will coordinate the preparation of the monthly progress report. In 
addition, the Activity Manager and the technical project managers will conduct weekly 
internal program review meetings to update all team members on individual project status 
and upcoming technical needs and to discuss technical issues that might affect the course or 
the completion of other technical tasks. After the weekly internal review meetings the 
Activity Manager will relay pertinent issues to the LANTDIV NTR. The Activity Ma.nager 
also will provide general program support, interact with client and regulatory agencies, and 
document decisions on technical issues that might affect future work at the Base. 

The responsibilities of the technical project managers include such activities as the 
preparation and submittal of Navy Clean daily reports, daily technical support and 
oversight, budget and schedule review and tracking, preparation and review of inv&ces, 
personnel-resource planning and allocation, and project-specific coordination with 
LANTDIV, the Activity, and subcontractors. 

. 

Project-Specific Organization 
The Activity Manager, Mr. Michael Tilchin, will be the primary point of contact for the 
project and will provide guidance to the Project Manager. The Project Manager, Mr. Jack 
Robinson, will be responsible for such activities as review and tracking of budget and 
schedule, preparation and review of invoices, planning and allocation of personnel 
resources, and coordination with LANTDIV, the Base, and subcontractors. The RI/FS field 
investigation tasks (soil, sediment, surface water, and groundwater sampling) will be 
performed by supporting field personnel. In addition, Mr. Doug Dronfield, Dr. Robert 
Root, and Mr. Steve Romanow will perform senior review during the project. The project 
organizational chart is depicted in Figure 5-1. 

Before initiating field activities, CH2M HILL will notify’ LANTDIV and the Base about 
which CH2M HILL personnel will mobilize to the site. CH2M HILL also will notify the 
appropriate Base personnel to acquire site access and utility clearances. The LANTDIV 
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NTR, Mr. Dave Forsythe, and the COMNAVBASE Program Manager, Ms. Dianne Bailey, 
will be advised of all site activities and schedules before site operations begin. The names 
of Naval Base, Norfolk, contacts are shown below in Table 5-1. 
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Table 5-1 
Naval Base, Norfolk Contact List 

Contact Person Responsibility Department Phone Number Fax Number Location on Base 
Mr. Dave Forsythe Environmental Engineer Installation Restoration 804-322-4783 804-322-4805 1510 Gilbert Street 

and NTR Section, LANTDIV Norfolk, VA 
23511-2699 

Ms. Dianne Bailey Program Manager, Norfolk Naval Base 804-322-2900 804-444-3000 Suite 200 1520 Gilbert Street 
COMNAVBASE Environmental Norfolk, VA 

23511-2979 
Mr. Roger Hillers (or Water, steam, sewage, Public Works 804-445-8558 804-445-9316 Building P71 
Mr. Rusty Carter) electrical, and natural gas 9742 Maryland Ave. 

lines Norfolk, VA 23511-3095 
Mr. Meryl Kauffman Digging permits Public Works 804-445-8558 804-445-9316 Building P71 

9742 Maryland Ave. 
Norfolk, VA 23511-3095 

Mr. Gonzalez Fuel lines Naval.Base Fuel 804-444-3450 804-444-7333 On waterfront across from 
Department Pier 5 

Mr. Romeo Fuel lines NAS Fuel Department 804-444-2625 
Santodomingo 
Mr. Jerry Fly Communications lines Communications 804-322-2045 804-445-6803 Building M51, Room 149 

804-475-6090 
(Beeper) 

Mr. Paul Kidd Survey monumentation Code 405 804-322-4405 804-322-4415 Building N26,3rd Floor 
, (Civil/Survey) I 
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Section 6 

Contractual Services 

This section documents the anticipated subcontract services required for completing tasks 
documented in this work plan. CH2M HILL is in the process of acquiring Basic Order 
Agreements (BOAS) with existing Navy Clean subcontractors used under the CLEAN I 
contract. BOAS will be negotiated with new subcontractors on as needed. 

The RI/FS will require subcontract services from the following: 

. Drilling Contractor 

. Surveyor 

. Analytical Laboratory 

. Data Validation Contractor 
l IDW Disposal Services 

WDCR1015/02(%DOC 
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Section 7 

Project Schedule 

This section documents the project schedule and the due dates of deliverables. 

This project will be performed in accordance with the schedule and milestones presented in 
Figure 7-l. Tables 7-l and 7-2 show a breakdown of primary-task deliverables and 
milestones and their respective due dates for the RI/FS and PA/SI, respectively. 
Government review periods also are tabulated. Periods of review that are longer than 
scheduled will result in an extended schedule. 
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Table 7-1 

PROPOSED PROJECT MILESTONES 

RUFS PESTICIDE DISPOSAL SITE (SITE 5) 

CONTRACT TASK ORDER 003 

Key Project Milestones Number of 
Days from 

Interval 

Authorization Date 
1 Authorization 1 

If Draft Final Plans 105 I 30 1 6/27/96 

Submit RI Risk Assessment Assumptions 
LANTDIV/Activitv Review of Draft RA Assumntions 

ctivity/EPANDEQ Review of RI Risk 1 148 I 30 1 S/24/96 11 
Assessment Assupmtions 
Procure Subcontractors (from Notice to Proceed) 
RI/l% and PA/S1 Fieldwork 

128 15 
168 40 

Laboratory Analyses 
Data Validation /Management 

II Submit Draft RI/FS Reoort I 
II LANTDIV/Activitv Review of Draft RI/FS Reoort I 
II Submit Draft Final RI/FS Reoort I 
I[ LANTDIV/Activity/EPA/VDEQ Review of Draft Final RI/FS 1 
II Renort 

198 1 30 1 

Submit Final RI/F& Draft PRAP, Draft ROD 463 30 
LANTDIV/Activity Review Draft PRAP, Draft ROD 493 30 
Submit Draft Final PRAP and ROD 523 30 
LANTDIV/Activity Review and Public Comment 553 30 
Submit Final PRAP and ROD 583 30 
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Table 7-2 

PROPOSED PROJECT MILESTONES 

PA/S1 BUILDING W-3 16 PCB WASTE WORK AREA (SITE 2 1) 

CONTRACT TASK ORDER 003 

Key Project Milestones 

Authorization Date 

Number of Interval Date of ~- 
Days from Completion 
Authorization 
0 0 3114196 

Submit Draft Plans 30 30 4/l 3196 
LANTDIV/Activity Review of Draft Plans 60 30 5113196 
Submit Draft Final Plans 75 15 5/28/96 

LANTDIVlActivitylEPANDEQ Review of Draft Final Plans 105 30 6/27/96 
Submit Final Plans 112 7 714196 
Notice to Proceed 113 1 715196 
Conduct Interviews for Preliminary Assessment (Site 2 1) 128 15 7120196 
Submit Draft PA 142 14 8/3/96 
LANTDIV/Activity Review of Draft PA 172 30 912196 
Submit Draft Final PA 187 15 9/17/96 
LANTDIVlActivitylEPANDEQ Review of Draft Final PA 217 30 10/17/96 
Procure Subcontractors (from Notice to Proceed) 128 15 1 l/1/96 
PA/S1 Fieldwork 168 40 12/l l/96 
Laboratory Analyses 198 30 l/10/97 
Data Validation /Management 208 10 l/20/97 
Submit Draft PA/S1 Report 298 90 4120197 
LANTDIVlActivity Review of Draft PA/S1 Report 358 60 6119197 
Submit Draft Final PA/S1 Report , 373 15 714197 
LANTDIV/Activity/EPA/VDEQ-Review of Draft Final PA/S1 433 60 912197 
Report 
Submit Final PA/S1 Report 463 30 1012197 

4 
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FIGURE 7-I 
SCHEDULE 

CTO-0003 - RI/FS PESTICIDE DISPOSAL SITE (SITE 5) AND PA/S1 BUILDING W-316 PCB WASTE WORK AREA (SITE 21) 

2 Project Plans 
c 

3 I Submit Draft Plans (WP,SAP,IDWP,HASP) 

Government Review of Draft Plans 

Submit RI Risk Assessment Assumptions (RA Site 5) 

‘reject: CTO-0003 - RI/FS SITE 5 AND PA/S1 SITE 21 
\IAVAL BASE, NORFOLK 
IATE: 4/l II96 

Government Review 

Task 

Summary 

mm Milestone + 

Note: Timescale is in months from NTP 
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FIGURE 7-1 
SCHEDULE 

CTO-0003 - RllFS PESTICIDE DISPOSAL SITE (SITE 5) AND PA&I BUILDING W-316 PCB WASTE WORK AREA (SITE 21) 

ID Milestone 
22 RI/FS (Site 5) and PA&I (Site 2) Fieldwork 

23 Laboratory Analyses 

24 Data Validation/Management 

25 RllFS Reporting 

26 Submit Draft RI/FS Report Site 5 

27 Government Review of Draft RllFS Report Site 5 

28 Submit Draft Final RI/FS Report Site 5 

29 EPAIVDEQ Review of Draft Final RI/FS Report Site 5 

30 Submit Final RIIFS, Draft PRAP, Draft ROD Site 5 

31 Government Review of Final RI/FS, Draft PRAP, Draft ROD Sii 

32 Submit Draft Final PRAP and ROD Site 5 

33 Government Review and Public Comment Period Site 5 

34 Submit Final PRAP and ROD Slte 5 

35 PA/S1 Reporting 

36 Submit Draft PA&I Report Site 21 

37 Government Review of Draft PA/S1 Report Site 21 
-: 

38 Submit Draft Final PA/S1 Report Site 21 

39 EPANDEQ Review of Draft Final PA&I Report Site 21 

40 Submit Final PA/S1 Site 21 

‘reject: CTO-0003 - RllFS SITE 5 AND PA/S1 SITE 21 
rlAVAL BASE, NORFOLK 
IATE: 4/l 1196 

Government Review 

Task 

Summary 

-0 Milestone + 

Note: Timescale is in months from NTP 
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Preface 

This Sampling and Analysis Plan (SAP) is written for the Remedial Investigation/ 
Feasibility Study of the Pesticide Disposal Site (Site 5) and the Preliminary Site Assessment/ 
Site Investigation (PA/SI) of the Building 316, PCB Waste Work Area at Naval Base, 
Norfolk, Virginia. Specifically, this SAP focuses on the activities associated with 
monitoring well installation, and sampling of soil, and groundwater at Site 5 and Site 21. 
The SAP is comprised of four separate plans. 

1. 

2. 

3. 

4. 

The Quality Assurance Project Plan (QAPP)-The QAI’l’,describes the policy, 
organization, functional activities, and quality assurance and quality control protocols 
necessary to achieve Data Quality Objectives (DQOs) as dictated by the intended use of 
the data. 

The Field Sampling Plan (FSP)-The FSP provides guidance for all fieldwork by 
defining in detail the sampling and data-gathering methods to be used during field 
activities. 

The Health and Safety Plan (HASP)-The HASP for the field effort describes 
CH2M HILL’s health and safety program for field activities. The HASP identifies 
potentially hazardous operations and exposures and prescribes appropriate protective 
measures. 

The Investigation-Derived Waste Management Plan (IDWMP)-The IDWMP provides 
guidance and assigns responsibility for the disposal of investigation-derived waste 
(IDW). The IDWMP describes both well-site disposal and containerization and 
temporary storage of certain IDW. 
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Section 1 

Sampling Program 

This Field Sampling Plan (FSP) documents procedures and practices to be followed during the 
Remedial Investigation/Feasibility Study (RI/FS) of the Pesticide Disposal Site (Site !5) and 
Preliminary Site Assessment/Site Investigation (PA/SI) of the Building 316, PCB Waste 
Work Area (Site 21) at Naval Base, Norfolk, Virginia. Samples will be collected from various 
media, including soil and groundwater. The Base locations of Sites 5 and 21 are depicted on 
Figure l-l. The following sections document the sampling program for each media. All 
sample analyses will be performed in accordance with standard EPA methods and procedures 
by a contracted laboratory that fulfills all requirements of the U.S. Navy’s QA/QC Program 
Manual and EPA’s Contract Laboratory Program. A signed certificate of analysis will be 
provided with each laboratory analysis, along with a certificate of compliance certifying 
that all work was performed in accordance with the applicable federal, state, and local 
regulations. All analyses will be performed following the Navy’s guidance for Level D. 
Table l-l lists the analytical parameters included on EPA’s Target Compound List (TCL) and 
Target Analyte List (TAL). 

Soil Investigation 
The soil sampling program includes the collection of soil samples during monitoring well 
installation and composite sub-surface soil samples during soil boring activities. The 
number of samples and specific analyses performed are outlined below. Table l-2 
summarizes the soil sampling program giving the sampling location and analyses to be 
performed for each sample. 

Soil Sampling Site 5 RVFS 
A total of ten soil samples will be collected during the Site 5 RI/FS field activities. Six soil 
samples will be collected during the boring activities associated with the installation of two 
monitoring wells at Site 5. Three samples will be collected from each well boring at depths 
of O-O.5 feet, 3-4 feet, and 6-7 feet below ground surface. Four surface soil will also be 
collected during the Site 5 RI/FS. The soil sampling locations are shown on Figure l-2. All 
samples will be analyzed for TCL organics (volatiles, semivolatiles, and pesticides/PCBs) 
and TAL inorganics (metals and cyanide). 

Soil SampliQg Site 21 PA/S1 
A total of fourteen soil samples will be collected during the Site 21 PA/S1 field activities. 
Four soil samples will be collected during the boring activities associated with the 
installation of two monitoring wells at Site 21. Two samples will be collected from each 
well boring at depths of 3-feet and 6-feet below ground surface. Ten surface soil samples, 
three in the area of the April 25,1990, PCB oil spill and seven equally distributed around 
the area of the site not affected by the spill, will also be collected during the Site 21 PA/S1 
activities. Figure l-3 depicts the soil sampling locations. All samples will be analyzed for 
TCL PCBs. 

‘s*ir l-1 
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Table l-l 
ANALYTICAL PARAMETERS 

- 

Volatile Organic Compounds on Target Compound List (TCL) (Soil Samples) 

Acetone 1,2-Dichloropropane 
Benzene cis-1,3-Dichloropropene 
Bromoform trans-1,3-Dichloropropene 
Bromodichloromethane Ethylbenzene 
Bromomethane 2-Hexanone 
2-Butanone 4-Methyl-2-Pentanone 
Carbon Disulfide Methylene Chloride 
Carbon Tetrachloride Styrene 
Chlorobenzene 1,1,2,2-Tetrachloroethane 
Chloroethane Tetrachloroethene 
Chloroform Toluene 
Chloromethane l,l,l-Trichloroethane 
Dibromochloromethane 1,1,2-Trichloroethane 
l,l-Dichloroethane Trichloroethene 
1,2-Dichloroethane Vinyl Chloride 
l,l-Dichloroethene Xylenes (total) 
1,2-Dichloroethene (total) 

Volatile Organic Compounds Under Low Concentration Method OLC02 (Aqueous 
Sam-3les) - 

Acetone l,l-Dichloroethene 
Benzene 1,2-Dichloroethene (total) 
Bromoform cis-1,2-Dichloroethane 
Bromochloromethane trans-1,2-Dichloroethene 
Bromodichloromethane 1,2-Dichloropropane 
Bromomethane cis-1,3-Dichloropropene 
2-Butanone trans-1,3-Dichloropropene 
Carbon Disulfide 1,2,4-Trichlorobenzene 
Carbon Tetrachloride Ethylbenzene 
Chlorobenzene 2-Hexanone 
Chloroethane 4-Methyl-2-Pentanone 
Chloroform Methylene Chloride 
Chloromethane Styrene 
1,2-Dibromo-3-chloropropane 1,1,2,2-Tetrachloroethane 
Dibromochloromethane Tetrachloroethene 
1,2-Dibromoethane Toluene 
1,2-Dichlorobenzene l,l,l-Trichloroethane 
1,3-Dichlorobenzene 1,1,2-Trichloroethane 
1,4-Dichlorobenzene Trichloroethene 
l,l-Dichloroethane Vinyl Chloride 
1,2-Dichloroethane Xylenes (total) 
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Table l-l 
ANALYTICAL PARAMETERS 

Semivolatile Organic Compounds on Target Compound List (TCL) 

1,2-Dichlorobenzene 2,4-Dinitrophenol 
1,3-Dichlorobenzene 4-Nitrophenol 
1,4-Dichlorobenzene Dibenzofuran 
Phenol 2,4-Dinitrotoluene 
bis-(2-Chloroethyl)ether Diethylphthalate 
2-Chlorophenol &Chlorophenyl-phenylether 
2-Methylphenol Fluorene 
2,2’-oxybis(l-Chloropropane) 4-Nitroaniline 

&Methylphenol 4,6-Dinitro-2-methylphenol 
N-Nitroso-di-n-propylamine N-Nitrosodiphenylamine 

Hexachloroethane 4-Bromophenyl-phenylether 
Nitrobenzene Hexachlorobenzene 

Isophorone Pentachlorophenol 
2-Nitrophenol Phenanthrene 
2,4-Dimethylphenol Anthracene 
bis-(2-Chloroethoxy)methane Di-n-butylphthalate 
2,4-Dichlorophenol Carbazole 
1,2,4-Trichlorobenzene Fluoranthene 
Naphthalene Pyrene 
4-Chloroaniline Butylbenzylphthalate 
Hexachlorobutadiene 3,3’-Dichlorobenzidine 
4-Chloro-3-methylphenol Benzo(a)anthracene 
2-Methylnaphthalene Chrysene 
Hexachlorocyclopentadiene bis-(2-Ethylhexyl)phthalate 
2,4,6-Trichlorophenol Di-n-octylphthalate 
2,4,5-Trichlorophenol Benzo(b)fluoranthene 
2-Chloronaphthalene Benzo(k)fluoranthene 
2-Nitroaniline Benzo(a)pyrene 
Dimethylphthalate Indeno( 1,2,3-cd)pyrene 
Acenaphthylene Dibenz(a,h)anthracene 
2,6-Dinitrotoluene Benzo(g,h,i)perylene 
3-Nitroaniline 
Acenaphthene 
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Table 1-l 
ANALYTICAL PARAMETERS 

Pesticides and PCBs on Target Compound List (TCL) 

alpha-BHC 4,4-DDT 
beta-BHC Methoxychlor 
delta-BHC Endrin ketone 
gamma-BHC (Lindane) Endrin aldehyde 
Heptachlor alpha-Chlordane 
Aldrin gamma-Chlordane 
Heptachlor epoxide Toxaphene 
Endosulfan I Aroclor-1016 
Dieldrin Aroclor-1221 
4,4’-DDE Aroclor-1232 
Endrin Aroclor-1242 
Endosulfan II Aroclor-1248 

4,4’-DDD Aroclor-1254 

Endosulfan sulfate Aroclor-1260 

Inorganics on Target Analyte List (TAL) 

Aluminum Lead 
Antimony Magnesium 
Arsenic Manganese 
Barium Mercury 
Beryllium Nickel 
Cadmium Potassium 
Calcium Selenium 
Chromium Silver 
Cobalt Sodium 
Copper Thallium 
Cyanide Vanadium 
Iron Zinc 

- 

- 

- 
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Table 1-2 
SOIL SAMPLING PROGRAM FOR SITE 5 RYFS AND SITE 21 PA/S1 

Sampling Location 

l-6 
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Groundwater Investigation 
Groundwater samples will be collected during the Site 5 RI/FS and Site 21 PA/S1 field 
activities. The groundwater investigation activities are discussed below. Table 1-4 
summarizes the number of samples and specific analyses to be performed. 

In order to achieve the lower detection limits required for the risk assessment associated with 
the Site 5 RI/FS, the volatile fraction of the organic sample will be analyzed by the EPA. 
Contract Laboratory Program (CLP) Statement of Work (SOW) for Low Concentration ‘Water 
(OLC02). The Site 21 PA/S1 does not involve the preparation of a risk assessment, therlefore 
normal TCL analytical methods will be applied during the analysis of Site 21 groundwater 
and surface water samples. 

Groundwater Sampling Site 5 RVFS 
Groundwater samples will be collected from the two newly installed monitoring wells and 
the one existing monitoring well using a GrundfosB Redi-Flo2 sampling pump. Figure l-4 
illustrates the monitoring well locations. All samples will be analyzed for CLP SOW Low 
Concentration Volatiles, TCL organics and TAL inorganics. 

Groundwater Sampling Site 21 PAM 
Groundwater samples will be collected from the two newly installed monitoring wells 
using a Grundfos@ Redi-Flo2 sampling pump. Figure l-5 illustrates the monitoring well 
locations. All samples will be analyzed for TCL PCBs. 

,+* 

.-* 

F.-m 

Surveying 
The newly installed monitoring wells will be surveyed for horizontal and vertical control by 
a subcontracted surveyor licensed in the State of Virginia. In addition, all soil sampl:ing 
locations will be surveyed for horizontal control. 
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Table l-3 
GROUNDWATER AND SURFACE WATER SAMPLING PROGRAM FOR SITE 5 RYFS AND SITE 21 PA/S1 

Site Sampling Location TCL TCL Pest/ PCB PCB TAL Metals and 
voc svoc PCB (filtered) (unfiltered) Cyanide 

(total) 

Site 5 NBSS-MWOl x X X X 

Site 5 NBS5-MW02 X X X X 

Site 5 NBS5-MW03 X X X X 

Site 21 NBS21-MWOl X X 

Site 21 NBS21-MW02 X X 
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Section 1 

Introduction 

This plan describes the Quality Assurance and Quality Control (QA/QC) procedures used 
for conducting soil and groundwater sampling activities at the Pesticide Disposal Site (Site 
5) and the Building W-316 PCB Waste Work Area (Site 21) at the Norfolk Naval Base, 
Norfolk, Virginia. The Quality Assurance Project Plan (QAPP) focuses on the sampling 
activities for the Remedial Investigation and Feasibility Study (RI/FS) for Site 5 and the 
Preliminary Assessment and Site Investigation (PA/SI) for Site 21. All field sampling and 
laboratory analyses will be conducted in accordance with the Navy Installation Xestonrtion 
Laboratory Quality Asszmnce Guide, February 1996. 

WDCR1015/014.DOC 

l-l 



Section 2 

Project Description 

The Pesticide Disposal Site (Site 5) consists of a french drain located southeast of Building 
V-95 (formerly used as a pest control shop) in the northcentral section of the naval base at 
Norfolk, Virginia. The drain was used for the disposal of pesticide waste generated in 
Building V-95 from the late 1960s until 1973. The area is now fenced off and used for 
storage of other materials. 

The Building W-316 PCB Waste Work Area (Site 21) is an outdoor area located in the 
northwest portion of the base directly south of the W-316 PCB Debris Storage Area (SWMU- 
8). The area is approximately one-quarter acres of soil and asphalt and is fenced. Site 21 is 
used by the Navy Public Works Center to store various electrical components. The b-uilding 
and small storage yard adjacent to the building were used for the storage of out-of-service 
PCB transformers received from throughout the base. The unit is and has been in operation 
since 1982. Transformers are stored on pallets in this area until picked up by a contractor 
for off-site disposal. 

The work plan for the Site 5 RI/FS and Site 21 PA/S1 provides a more detailed history of 
the site use and disposal practices, an evaluation of the data collected during previous 
investigations at the site, and a description of activities to be performed. 

The objectives of the sampling work to be performed for Site 5 RI are to: 

,- 
l Collect soil samples from two locations at three depths (O-6 inches, 3 feet, and 6 

feet), for a total of six samples, to characterize the vertical contaminant profile 
from the ground surface to the water table. One location is directly adjacent to 
and downgradient of the french drain. The second location is between the first 
location and an existing monitoring well. The sampling will take place during 
the installation of shallow monitoring wells at these locations, 

l Collect four surface soil samples from the unpaved portion of the site at depths 
from 0 to 6 inches below ground surface to determine the extent of horizontal 
contamination. The analytical results are to be used in the risk assessment. 

l Collect groundwater samples from the two monitoring wells once the wel.ls have 
been installed and developed. Groundwater analysis from the well located 
adjacent to the french drain will allow monitoring of the groundwater quality 
within the suspected contaminated zone. Analysis of water from the second 
well and from the existing monitoring well will determine if groundwater 
contamination has migrated. 

l Analyze all soil samples for EPA’s Target Compound List (TCL) organics 
(volatiles, semivolatiles, pesticide/PCBs) and Target Analyte List (TAL) 
inorganics (metals and cyanide). Aqueous samples will be analyzed for TCL 
semivolatiles and pesticide/PCBs and TAL inorganics. The volatile fraction of 
the groundwater and surface water samples will be analyzed by EPA’s Contract 
Laboratory Program (CLP) Statement of Work (SOW) for Low Concentration 
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Water (OLC02) in order to achieve the lower detection limits necessary for risk 
assessment. The compound list is found in Table l-l of the Field Sampling Plan. 
All analytical results to be used in risk assessment will require Navy Level D 
QA/QC. 

The objectives of the sampling work to be performed for Site 21 SI are to: 

l Collect soil samples from two locations at two depths (3 feet and 6 feet), for a 
total of four samples, to determine the extent of PCB contamination. One 
location is at the suspected center of a PCP oil spill (April 25,1990), and the 
second location is 15 feet downgradient. The sampling will take place during 
the installation of shallow monitoring wells at these locations. 

l Collect ten surface soil samples from the vicinity of Building W-316 and the 
adjacent storage yard to determine whether PCBs are present in these areas. 

l Collect groundwater samples from the two shallow monitoring wells after they 
have been installed and developed to determine if PCB contamination has 
infiltrated to the groundwater. 

l All samples will be analyzed for TCL PCBs. Both filtered and unfiltered samples 
will be collected from groundwater. The compound list for PCBs is found in 
Table l-1 of the Field Sampling Plan. All analytical results to be used in risk 
assessment will require Navy Level D QA/QC. 
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Section 3 

Project Organization 

Mr. Michael Tilchin will serve as the activity manager and the primary contact at CH2M 
HILL. Mr. Tilchin will assume primary responsibility for ensuring that the work is 
performed in a manner that is acceptable to LANT.DIV. With the activity manager’s 
oversight, the project manager, Mr. Jack Robinson, will be responsible for such activities as 
budget and schedule review and tracking, preparation and review of invoices, personnel 
resources planning and allocation, and coordination with LANTDIV, the Naval Base, and 
subcontractors. Mr. Doug Dronfield, Dr. Robert Root, and Mr. Steve Romanow will provide 
senior review. Figure 3-l represents a chart view of the project organization. 

The RI and SI field investigation tasks for soil and groundwater will be performed by the 
CH2M HILL supporting field personnel. CH2M HILL will notify LANTDIV and the 
Norfolk Naval Base which CH2M HILL personnel will mobilize to the site prior to initiating 
field activities. A field task manager will be assigned to lead all field activities. This person 
will be responsible for assuring that the SAP is being followed, maintaining the field log 
book, monitoring the site for all releases, and other activities. The field staff will be 
responsible for collecting the samples, supervising subcontractors, completing sample 
paperwork, shipping samples, and the like. 

WDCR1015/014.DOC 

3-l 



Naval Base 
Norfolk, Virginia 

Pesticide Disposal Site (Site 8 
Buidiig W316 PCB Waste 

Work Area (Site 21) 

I I 
Activity 
Manager 

M . Tilchin, P.E . 

I 

Project 
Manager 

J. Robinson, P.G. 

I I 

Health and 
Safety 

Hydrogeologist 

J. Longo J. Robinson. P.G. 

ChemiCal 
AnalySiS 

B .O .A. Labora tory 

Ouality CWtfOl, 
Senior Review 

D. Dronfield, P.G. 
R. Root, Ph.D. 
S. Romanow, P.E. 

I 
Hunan Health 

Risk Assessment 

I 
Ecological 

Risk Assessment 

H. Rosnick P. Nikituk, P.W.S. 

I Subcontractors 

Drilling, 
Surveying, 
Data Validation 
IDW Management 

Figue 3-l 
PROJECT ORGANIZATION 

SITE 5 - PESTICIDE DISPOSAL AREA “llll’ 
SITE 21 - BUILDING W316 m 



Section 4 

Quality Assurance Objectives 

pan 

Data Quality Objectives (DQOs) will be established for each major sample collection effort 
as specified in the Data Quality Objectivesfor Remedial Response Activities, March 1987. DQOs 
are the quantitative and qualitative descriptions of the quality of data required to support 
an environmental decision or action. As target values for data quality, they are not 
necessarily criteria for acceptance or rejection of data. DQOs for a site vary according to the 
end use of the data. Everyone from the data gatherer to the analytical laboratory is 
involved in the DQO development process from the beginning. 

The fundamental mechanisms that will be employed to achieve quality goals are: 

l prevention of errors through planning, documented instructions and 
procedures, and careful selection and training of personnel 

. assessment of data through field and laboratory audits and data validation of the 
analytical results 

. correction of errors through a corrective action program. 

The four documents in the SAP (QAPP, FSP, HASP, and IDWMP) contain the plans a.nd 
procedures for safe, competent sampling and for effective management of the data. EZach 
laboratory providing analytical data for the RI/FS or the PA/S1 has developed its own 
Laboratory Quality Assurance Plan (LQAP). The SAP and the LQAP must address the 
elements of the Navy QA Program. 

Audits in the field and in the laboratories will determine how the QA/QC procedures are 
being implemented. Any discrepancies will be addressed through the corrective action 
programs described in the SAP and LQAP. 

The detection limits achieved by the EPA’s TCL organics and TAL inorganics analyses for 
soil are adequate to meet the DQOs for this project. Groundwater samples for Site 5 will be 
analyzed for TCL semivolatiles and pesticide/PCBs and TAL inorganics. The volatile 
fraction will be analyzed by OLC02 to meet the low detection limit requirements of risk 
assessment. Site 21 analysis is for PCBs only, and the TCL pesticide method is adequate to 
meet the DQOs for the site. Navy D Level data validation for this project will ensure that 
the data obtained with the EPA protocols will be acceptable. 

A risk assessment has to contain considerations of risks involved in drinking water that 
might be contaminated. One consideration of risk is the comparison of groundwater 
contaminant concentrations detected at a site with federal drinking water standards, the 
maximum contaminant levels (MCLs) permissible in tap water. MCLs for vinyl chloride 
(2 pg/L) 1,1,2-trichloroethane (5 pg/L), trichloroethene (5 pg/L), tetrachloroethene 
(5 pg/L), 1,2-dichloroethane (5 pg/L), and l,l-dichloroethene (7 pg/L), which are 
chlorinated solvents commonly found on sites contaminated with volatile solvents, are 

Cnn below the EPA CLP volatile detection limit of 10 pg/L. Low concentration volatile method 
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OLCOZ has a detection limit of 1 yg/L for each of these compounds and offers reliable proof 
that the compounds are either present or not present at levels that exceed 1 yg/L. Low 
concentration method OLC02 is appropriate for groundwater samples only, not for surface 
water, sediment, or soil. 

DQOs are measured by the degree of precision, accuracy, representativeness, completeness, 
and comparability of the data that is required for the project. The project precision and 
accuracy objectives for laboratory analysis are included in Table 4-1. The quality objectives 
for field parameters are included in Appendix A of the FSP (i.e., Standard Operating 
Procedures for pH, conductivity, OVM). 

Table 4-l 

PRECISION and ACCURACY OBJECTIVES 

Precision 
(Relative Accuracy (% 
Percent Spike 

Parameter Difference) Recovery) Intended Data Use 

Groundwater and Surface Water 

TCL Volatiles <+-20 180-120 (Determine extent of contamination 
Risk assessment 

Low Concentration <z&20 80-120 Determine extent of contamination 
Volatiles 

TCL Semivolatiles cr20 80-120 

Risk assessment 

Determine extent of contamination 
Risk assessment 

TCL PesticideslPCBs CF20 80-120 Determine extent of contamination 
Risk assessment 

TAL Metals and 
Cyanide 

Soil and Sediment 

<+20 80-120 Determine extent of contamination 
Risk assessment 

TCL Volatiles <+_25 75-125 Determine extent of contamination 
Risk assessment 

TCL Semivolatiles c +25 75-125 Determine extent of contamination 
Risk assessment 

TCL Pesticides/PCBs <+25 75-125 Determine extent of contamination 
Risk assessment 

TAL Metals and 
Cyanide 

<+25 75-125 Determine extent of contamination 
Risk assessment 
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Accuracy and Precision 
Accuracy is a measure of the agreement between an experimental result and the true value 
of the parameter. Analytical accuracy can be determined using known reference materials 
or matrix spikes. Spiking of reference materials into the actual sample matrix is the pre- 
ferred technique because it quantifies the effects of the matrix on the analytical accuracy. 
Accuracy can be expressed as percent recovery (%R) determined by the following equation: 

%R = 
SSR - SR x loo 

SA 

where: SSR = spiked sample result 
SR = sample result (native) 
SA = spike added 

Precision is the measure of the agreement or repeatability of a set of duplicate results 
obtained from repeat determinations made under the same conditions. The precision of a 
duplicate determination can be expressed as the relative percent difference (RPD) which is 
determined by the following equation: 

RPD = 
1x1 - x21 x2oo 

XI + x2 

where: Xl = first duplicate value 

X2 = second duplicate value 

For a given laboratory analysis, the duplicate RPD values are tabulated, and the mean and 
standard deviation of the RPD are calculated. Control limits for precision are usually plus 
or minus two standard deviations from the mean. 

Accuracy and precision will be monitored by using field duplicate, matrix spike, and matrix 
spike duplicate samples. These data alone cannot be used to evaluate accuracy and 
precision of individual samples but will be used to assess the long-term accuracy and 
precision of the analytical method. 

Completeness 
Completeness is defined as the percentage of analytical measurements made that are judged 
to be valid, with validity being defined by the DQOs. Percent completeness is calculated as 
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the number of valid analyses divided by the total number of analyses performed multiplied 
by 100. The completeness goal for the project is 85 percent. 

Representativeness 
Representativeness expresses the degree to which sample data accurately and precisely 
represent parameter variations at a sampling point. Representativeness is a measure of how 
closely the measured results reflect the actual distribution and concentration of certain 
chemical compounds in the medium sampled. The FSP describes the procedures to be used 
to collect samples. This process will generate samples that are as representative as possible. 
Documentation of laboratory and field procedures, as described in the FSP, will be used to 
establish that protocols have been followed and that sample identification and integrity 
have been maintained. 

Comparability 
Comparability is the term that describes the confidence with which one data set can be 
compared to another. Comparability refers to such issues as using standard field and 
analytical techniques, following the same QA/QC procedures, and reporting data in the 
same units. This criterion becomes important if more than one field team is collecting 
samples or more than one laboratory is analyzing the samples. Consistency in sampling 
and laboratory procedures will be maintained throughout the project. (See the FSP for a 
discussion of sampling procedures.) In addition, accepted methodologies will be used for 
sample analysis, and these methods will not be changed during the project. 

. 
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Section 5 

Sample Collection Procedures 

Bps 

A detailed description of sampling procedures is provided in the attached FSP and 
Appendix A of the FSP. Procedures are included that describe, at a minimum: 

l Sample plan design considerations 

l Sampling point selection 

l Sample packing, handling, and shipment (including time considerations) 

l Special conditions for sample container preparation and time requirements 
(tabulated) 

F-- 
l Preparation and use of trip blanks and field blanks 

6 Documentation of sampling activities 
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Section 6 

Sample Custody 

Essential to any sampling and analytical program is maintaining the integrity of the sample 
from collection to data reporting. This requires tracking the possession and handling of 
samples from the time of collection, through analysis, to final disposal. This documentation 
is referred to as chain-of-custody (CofC). Figure 6-1 shows an example of a CofC form. The 
essential components of this CofC are described in the FSP and summarized below. 

Field Custody 
The sample coordinator is responsible for the care and custody of samples until they are 
shipped or otherwise delivered to the laboratory custodian. 

Transfer of Custody 
The CofC form must be completed before samples are shipped. The persons involved in 
relinquishing and receiving the samples will sign, date, and note the time of sample receipt 
on the CofC form. The first such transfer may occur between the field sampler and the 
sample carrier. Another transfer may occur between the sample carrier and the laboratory 
sample custodian. Each sample shipment will be accompanied by a CofC record that 
identifies the contents of the shipment. 

Laboratory Custody 
Laboratory custody procedures are detailed in each laboratory’s Quality Assurance Plan 
(LQAP). The laboratory custodian will verify that the custody seals on the sample shipment 
or the containers are intact and that the information on the CofC matches the actual 
contents. The laboratory custodian will also note any anomalies, such as broken bottles, 
elevated temperatures, and missing labels. The project-specific procedures for sample 
custody are described fully in the FSP. 

Sample Disposal 
Unless otherwise instructed, the analytical laboratory will dispose of unused sample 
portions, according to Resource Conservation and Recovery Act (RCRA) regulations and 
the LQAP, after the analyses have been completed and any outstanding issues between the 
contractor and the laboratory have been resolved. 
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Section 7 

Equipment Calibration 

Various instruments will be used in the field and in the laboratory to collect data and 
monitor site conditions. Proper calibration, maintenance, and use of these instruments is 
important for collecting quality data. A record of calibration and maintenance activities is 
as important as the data record itself in order to verify the delivery of quality data. 

Field Equipment Calibration 
The field equipment to be used during this investigation that will require calibration 
includes: 

l pH Meter 
l Conductivity Meter 
l OVM 
l Explosimeter 

.- 

The pII meter, conductivity meter, OVM, and explosimeter will be calibrated before and 
during each day’s use according to procedures and schedules outlined in the Health and 
Safety Plan (HASP) and in the FSP. The standards which will be used to calibrate these 
instruments are shown in Table 7-1. Standards will be purchased as necessary from 
appropriate vendors. 

If an individual suspects an equipment malfunction, the device shall be removed from 
service and tagged so that it is not inadvertently used, and the equipment manager notified 
so that a substitute piece of equipment can be used. Backup equipment will be available in 
the field for use in the event of a malfunction. 

p”I 

Equipment that fails calibration or becomes inoperable during use shall be removed from 
service and tagged so that it is not inadvertently used. Such equipment shall be repa:ired 
and satisfactorily recalibrated. Equipment that cannot be repaired will be replaced. 

Results of activities performed using equipment that has failed recalibration shall be 
evaluated. If the results are adversely affected, the outcome of the evaluation will be 
documented and the task manager will be notified. 

- Laboratory Equipment Calibration 
The laboratory itself is responsible for equipment and instrument calibration and 
maintenance. Manufacturer’s guidance shall be followed for general upkeep. Laboratory 
calibration procedures are outlined in the LQAP. 
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Instrument 

OVM 

pH Meter 

Table 7-l 

CALIBRATION STANDARDS 

Calibration 
Standard Span Reading 

100 ppm RF = 0.55 100 ppm 

isobutylene 

pH 4 and 7 N/A N/A 

Buffers 

Method 

1.5 I/m reg: 

T-tubing 

N/A 

Conductivity Meter 

Explosimeter 

EC 225 and 

1,000 ps/cm 

50% LEL 
Pentane 

N/A 

N/A 

N/A 

0.0% LEL, 
21% 
Oxygen 

N/A 

N/A 
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Section 8 

Analvtical Procedures 

All laboratory analyses will be performed by an approved laboratory meeting U.S. Navy 
Level D quality control. The laboratories will be procured using the Basic Ordering 
Agreements (BOAS). Until the BOAS with CH2M HILL are in place, the BOA laboratories 
from Baker will be utilized. Laboratory procedures to be used for the project are listed in 
Table 8-1. 

Table 8-l 
ANALYTICAL PROCEDURES 

Analysis Methodology 

TCL Volatiles, Semivolatiles, and U.S. EPA CLP Organics SOW (8191) 
PesticideslPCBs 

a 

- 

Low Concentration Volatiles (for 
aqueous samples) 

TAL Metals and Cyanide 

U.S. EPA CLP SOW for Low Concentration Water 
OLC02 (8/94) 

- 
U.S. EPA CLP lnorganics SOW 
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Secti.on 9 

Data Reduction, Validation, and Record 
m Keeping 

Data reduction and reporting are steps in the overall management and use of both field and 
laboratory data, and data validation is a step in the overall management and use of 
laboratory data. Figure 9-l shows the flow of information and sample tracking forms. 

Data Reduction 
Data reduction, validation, and reporting will ensure that all documents for the 

Ri-9 investigations can be accounted for when they are completed. Accountable documents 
include items such as logbooks, field data records, correspondence, CofC records, 
analytical reports, data packages, and reports. 

Definition 
Analytical data collected will computerized. Electronic data will be requested for all ‘XL 
and TCL analyses from the laboratory in a format agreed upon by the data manager. Other 
types of analytical data will be entered and then verified by spot-checking procedures. The 
sample manager will handle data entries that are unverified. 

Background Data 
Background data produced for internal records and not reported as part of the analyt:ical 
data include the following: laboratory worksheets, laboratory notebooks, sample tracking 
system forms, maintenance records, calibration records, and associated quality control. 
These sources will. be available for inspection and to determine the validity of data. 

Data Validation 
Validation of analytical data will be contracted by CH2M HILL in accordance with Navy 
Level D QA/QC requirements. The project, its objectives, and the intended use of the data 
will be discussed with the data validation personnel. 

- 
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Data Records 

The following describes procedures for maintaining the project’s records: 

0 The task manager shall determine the records to be generated before the start of 
work. These records will be listed in the site-specific FSP. 

l Records of field activities that support the integrity of samples shall be entered on 
bound and numbered pages. Such records shall be dated and signed or oth,erwise 
authenticated on the day of entry. 

l Records retained on file shall be indexed. The indexing system shall include the 
location of records within the indexing system. (The indexing system shall be in 
alphabetical, chronological or numerical order, or as otherwise indicated in written 
procedures.) 

l There shall be sufficient information in records to permit identification between 
the record and the item(s) or activity to which it applies. Identification of records 
will be by means that permit traceability. 

l The records storage system shall provide for accurate retrieval of records without 
undue delay. 
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Section 10 

Quality Control Checks 

A number of QA/QC samples will be collected to check the adequacy of sample collection 
and analysis and to monitor laboratory performance. Duplicates, blanks, and spiked 
samples are used to determine if the sampling technique affects the analytical results, to 
measure the internal consistency of the samples, and to estimate any variance or bias in the 
analytical process. The field and laboratory QA/QC sampling procedures are descrilbed 
below. 

Field Sampling Quality Control Procedures 
Quality control duplicate samples and blanks are used to provide a measure of the internal 
consistency of the samples and an estimate of variance and bias. Table 10-l shows the 
number of each type of field QC sample that should be collected for the number of 
investigative samples collected. Table 10-2 and Table 10-3 are summaries of the solidi and 
aqueous samples (respectively) that will be collected and submitted to the laboratory. The 
tables show the collection frequencies of the field QC samples. 

Table 1 O-l 
QC COLLECTION FREQUENCIES FOR NAVAL BASE, NORFOLK 

Type of QC Sample Frequency Collected 

Field Duplicate One per 10 samples per matrix 

- 

- 

Trip Blank 
I 

One per cooler containing samples for volatile analysis 

Field Blank One per week (if very windy or dusty, collect one per 

day) 

Equipment Blank One every other day per matrix. Collect on the first 
day, the third day, etc. 

Matrix Spike/Matrix Spike Duplicate One per matrix for each group of up to 20 samples 
sent to a single laboratory. MWMSD is not required 
for low concentration organic samples. 

One duplicate sample will be obtained for every 10 field samples collected. The sampling 
station from which the duplicate is taken will be randomly selected for each event. Each 
duplicate sample will be split evenly into two sample containers and submitted for analysis 
as two independent samples. 
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Table 10-2 
SITE 5 - SUMMARY OF SOIL SAMPLES TO BE SUBMITTED FOR ANALYSIS 

Laboratory Field Field Trip Matrix Equipment Matrix 
Matrix Parameter Samples Duplicates’ Blanks’ Blanks3 Spikes4 Blank’ Total 

Soil TCL Volatiles 10 1 1 5 1 3 21 

TCL Semivolatiles 10 I 1 0 1 3 16 

TCL Pesticides/PCBs 10 1 1 0 1 3 16 

TAL Metals and 10 1 1 0 1 3 16 
Cyanide 

SUMMARY OF SOIL SAMPLES TO BE SUBMITTED FOR ANALYSIS - SITE 21 

Soil TCL PCBs 14 2 1 2 1 3 23 

Notes: 
‘Field duplicates are collected at a frequency of 1 per 10. 
‘Field blanks are collected at a frequency of 1 per source per event. 
‘Trip blanks are shipped with samples submitted for volatiles analysis. Trip blanks are used to ,monitor contamination that could be introduced during 
transportation. Trip blanks are collected at a frequency of 1 per cooler of volatiles samples. 
4Matrix spike/matrix spike duplicates (MYMSD) are collected at a frequency of 1 per 20. MS/MSDs represent samples for which extra volume must be 
collected for the laboratory to perform required QC analyses. Triple the normal volumes will be collected for all analyses. 
“Equipment blanks are collected at a frequency of 1 every day. 
Note: This table is based on Navy Level D QA/QC requirements. 
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Table 10-3 
SUMMARY OF GROUNDWATER SAMPLES TO BE SUBMITTED FOR ANALYSIS - SITE 5 

Laboratory Field Field 
Duplicates’ Blanks2 

Trip Matrix Equipment Matrix 
Matrix Parameter Samples Blanks3 Spikes4 BlanksS Total 

Groundwater Low Concetration Volatiles 3 1 1 5 0 2 12 

TCL Semivolatiles 3 1 1 0 1 2 8 

TCL Pesticides/PCBs 3 1 1 0 1 2 8 

TAL Metals (unfiltered) 3 1 1 0 1 2 8 

TAL Metals (filtered) 3 1 1 0 1 2 8 

TAL Cyanide 3 1 1 0 1 2 8 

SUMMARY OF GROUNDWATER SAMPLES TO BE SUBMITTED FOR ANALYSIS - SITE 21 

Groundwater TCL PCBs (filtered) 2 1 1 3 1 2 10 

TCL PCBs (unfiltered) 2 1 1 0 1 2 7 

Notes: 
‘Field duplicates are collected at a frequency of 1 per 10. 
2Field blanks are collected at a frequency of 1 per source per event. 
‘Trip blanks are shipped with water samples submitted for volatiles analysis. Trip blanks are used to monitor contamination that could be introduced 
during transportation. Trip blanks are collected at a frequency of 1 per cooler of volatiles samples. 
‘Matrix spike/matrix spike duplicates (MWMSD) are collected at a frequency of I per 20. MS/MSDs represent samples for which extra volume must be 
collected for the laboratory to perform required QC analyses. Triple the normal volumes will be collected for all analyses. MS/MSD analysis not required 
when analyzing samples using the Low Concentration Volatile method. 
‘Equipment blanks are collected at a frequency of 1 every day. 
Note: This table is based on Navy Level D QA!QC requirements. 
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Matrix spike/matrix spike duplicates (MS/MSD) will be collected at the rate of one for 
every 20 field samples collected. MS/MSD samples give an indication of laboratory 
analysis accuracy and precision within the sample matrix. 

Blanks provide a measure of cross-contamination sources, decontamination efficiency, and 
other potential errors that can be introduced from sources other than the sample. Three 
types of blanks can be generated during sampling activities: trip blanks, field blanks, and 
equipment rinsate blanks. 

One trip blank will be included in each cooler used for the daily shipment of Volatile 
Organic Analysis (VOA) samples. If more than one cooler is being sent on a given day, all 
of the VOA samples should be placed in one cooler, if possible, to minimize the number of 
trip blanks needed. The trip blanks will be prepared before each sampling event, shipped 
or transported to the field with the sampling bottles, and returned unopened for analysis. 
Trip blanks will indicate if there is any contamination during shipment to the field, from 
storage in the field, or from shipment from the field to the analytical laboratory. 

One equipment blank per sample media will be obtained for every second day of sampling. 
Equipment blanks will give an indication of the efficiency of decontamination procedures. 

One field blank will be collected for each week of sampling. Field blanks are used to 
determine the chemical quality of water used for such procedures as decontamination and 
blank collection. 

Laboratory Analytical Quality Control Procedures 
The analytical laboratory will use the quality control elements including matrix spikes, 
matrix spike duplicates, and laboratory blanks as specified in the Navy Installation 
Restoration Labovatoy Quality Assurance Guide, Interim Guidance Document, February, 1996. 
Field quality control procedures are provided in Appendix A of the FSP. 

-. 

Matrix Spike/Matrix Spike Duplicate 
Matrix spike/matrix spike duplicates will be spiked by the laboratory in two separate 
aliquots of a sample selected by the sampler from each batch of 20 field samples. The 
MS/MSDs will be used to assess accuracy and precision. The MSD is identical to the MS; 
both are analyzed to determine the reproducibility of the results. The sampler will collect 
triple volume of one sample to provide the laboratory with enough material to analyze the 
sample, the spiked sample, and the spiked sample duplicate. MS/MSDs are not required 
for the low concentration method, and the laboratory performs other QC (lab control 
samples) with this method. 
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Performance and Systems Audits 

Both field and laboratory audits will be conducted. 

Laboratory Performance and Systems Audits 
The analytical laboratories will conduct internal quality control checks as indicated in each 
laboratory’s LQAP. The laboratories are subject to external audits by the Navy and C:H2M 
HILL. 

Field Team Performance and Systems Audits 
A performance audit will be conducted on an as-needed basis by the project manager 
during the sampling activities to verify that proper sampling and documentation 
procedures presented in the QAW and the FSP are followed and that subsequent sample 
data are valid. The audit will focus on the details of the QA program. The audit checklist 
serves as the guide for performing audits for field procedures, is shown in Figure 11-l. The 
audit will evaluate the following: 

0 Project responsibilities 

l Sample collection and preservation procedures 

l Equipment decontamination procedures 

l Field equipment calibration procedures 

l Sample custody procedures 

l Document control 

l Sample identification system 

l QC corrective action procedures 

An audit report summarizing any results and corrections will be prepared and filed in the 
project files. Significant variances from established procedures will be reported to the 
project manager. 

4 
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Figure 11-l 
FIELD PERFORMANCE AUDIT CHECKLIST 

Project Responsibilities 

Project No.: Date: 

Project Location: 

Team Members: 

Signature: 

Yes- No- 1) Was a SAP Prepared? 
Comments 

Yes _ No- 

Yes _ No- 

Sample Collection 

Yes _ No- 

Yes _ No- 

Yes _ No- 

2) Was a briefing held for project participants? 
Comments 

3) Were additional instructions given to project participants? 
Comments 

1) Is there a written list of sampling locations and descriptions? 
Comments 

2) Are samples collected as stated in the FSP? 
Comments 

3) Are samples collected in the type of containers specified in the FSP? 
Comments 

11-2 



Figure 11-l 
FIELD PERFORMANCE AUDIT CHECKLIST 

(Continued) 

Yes- No- 4) Are samples preserved as specified in the FSP? 
Comments 

Yes- No- 5) Are the number, frequency, and type of samples collected as specified in the FSP? 
Comments 

Yes- No- 6) Are quality assurance checks performed as specified in the FSP? 
Comments 

Yes- No- 

Document Control 

Yes- No- 

7) Are photographs taken and documented as specified in the FSP? 
Comments 

1) Have any accountable documents been lost? 
Comments 

Yes- No- 

Yes- No- 

2) Have any accountable documents been voided? 
Comments 

3) Have any accountable documents been disposed of? 
Comments 
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Figure 11-l 
FIELD PERFORMANCE AUDIT CHECKLIST 

(Continued) 

Yes- No- 4) Are the samples identified with sample tags? 
Comments 

Yes _ No- 5) Are blank and duplicate samples properly identified? 
Comments 

. 

Yes- No- 6) Are samples listed on a chain-of-custody record? 
Comments 

Yes- No- 7) Is chain-of-custody documented and maintained? 
Comments 

WDCR9061018.WP5 
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Section 12 

Preventive Maintenance 

Routine maintenance procedures and schedules for sampling equipment are described in 
the manufacturer’s instruction manuals. All records of inspection and maintenance will be 
dated and documented in the field notebook. 

Maintenance procedures and schedules for all field and laboratory analytical instruments 
will follow the recommendations of the equipment manufacturers. Routine laboratory 
equipment maintenance will be performed by laboratory personnel as needed or as 
indicated in the LQAP. All records of inspection and maintenance will be dated and 
documented in laboratory record books. 

Critical spare parts for the pH, OVM, conductivity meter, and explosimeter include 
batteries, electrodes, and membranes. They will be included in the sampling kits to 
minimize downtime. In addition, back-up meters will be available, if needed. Spare parts 
will be purchased from accepted vendors. 
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Section 3 .3 

Data Assessment Procedures 

The precision and accuracy of data will be routinely assessed to ensure that they meet the 
requirements of the DQOs. 

All data will be validated before interpretation by a subcontractor. The validation will be 
performed according to USEPA Contract Laboratoy Program National Functional Guidelinesfor 
Organic Data Review, February 1994, and the USEPA Laborafoy Data Validation Functional 
Guidelines for Evaluating Inorganic Analyses, January 1993. 

Data validation will be performed by an independent contractor, as it would not be 
appropriate for CH2M HILL to validate data collected by CH2M HILL staff. Data thLat 
should be qualified will be fla gged with the appropriate symbol. Results for field and 
equipment blanks will be reviewed, and the data will be qualified further, if necessary. 
Finally, the data set as a whole will be examined for consistency, anomalous results, and 
reasonableness. 
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Section 14 

Corrective Actions 

The project manager is responsible for initiating corrective actions. Corrective action steps 
will include problem identification, investigation responsibility assignment, action to 
eliminate the problem, increased monitoring of the effectiveness of the corrective action, 
and verification that the problem has been eliminated. 

Examples of corrective actions include, but are not limited to, correcting CofC forms, 
analysis reruns (if holding time criteria permit), recalibration with fresh standards, 
replacement of sources of blank contamination, examination of calculation procedures, 
additional training in sample preparation and analysis, reassignment of analytical 
responsibilities using a different batch of containers, or recommending an audit of 
laboratory procedures. Additional approaches may include: 

l Resampling and analyzing 

l Evaluating and amendin g sampling and analytical procedures 

l Accepting the data and acknowledging the level of uncertainty or inaccuracy by 
flagging the data and providing an explanation for the qualification. 
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Section 15 

Quality Assurance Reports 

A QA report will be completed at the end of the field activity to summarize the QA/QC 
status of the project and any problems. The report will be an assessment of the measured 
QA parameters (for example, precision and accuracy), results of performance audits, any 
reported non-conformance, and any significant QA problems and the recommended 
solutions. Any change in the QAPP will be summarized in a report or letter and sent to 
LANTDIV and distributed to the CH2M HILL project team. 

WDCR1015/014.DOC 
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Section 2 

Sampling Operations 

All aspects of the sampling operations will conform to U.S. Navy specifications and 
guidelines. This includes the frequency of collecting and providing QC samples: duplicates; 
trip, field, and equipment blanks; and matrix spike and matrix spike duplicates. 

(-- 

Soil Sampling Techniques 
The Site 5 RI/FS and Site 21 PA/S1 will involve the collection of soil samples. Several 
different sampling techniques will be.employed during the soil sampling phase of these 
investigations including split spoon and stainless-steel trowel sample collection. A brief 
explanation of each sampling technique is provided below. The Standard Operating 
Procedures (SOPS) for the collection of soil samples are included in Attachment A. 

Split Spoon Sampling 
Split spoon sampling techniques will used at locations where samples are being collected 
from several different depths, from beneath asphalt/concrete, or where compaction of the 
soil has made sample collection using manual sampling techniques impossible. A drill rig 
will be used to advance 6 l/4-inch hollow stem augers to the top of the desired sampling 
interval. A stainless-steel split spoon sampling device will be attached to the proper length 
of drilling rod and inserted through the hollow stem augers. A 150-pound hammer will be 
used to advance the split spoon sampling device an additional 2-feet required for sample 
collection. If necessary, severalsamples within a l-foot diameter area will be collected at 
each location to acquire the volume of sample needed to fill all sample containers. The 
split spoon sampler will then be retrieved and the sample will be extruded. 

The VOC sample containers will be filled first. The sample will be placed directly into the 
VOC sample container to minimize the volatilization of organic compounds. The 
remaining sample volumes will be placed into a stainless-steel bowl and mixed thoroughly. 
After mixing, all other sample containers will be filled. 

Soil boring sampling holes will be backfilled with grout. Asphalt and concrete surfaces will 
be repaired with like material as necessary. \ 

Stainless-Steel Trowel 
A stainless-steel trowel will be used during the collection of sediment samples and slhallow 
soil samples in areas where manual soil sampling techniques can be applied. The trowel 
will be used to transfer the soil or sediment from the sampling location into the sample 
containers. The volatile organic compound (VOC) sample containers will be filled first. 
The sample will be placed directly into the VOC sample container to minimize the 
volatilization of organic compounds. The remaining sample volume will be placed into a 
stainless-steel bowl and mixed thoroughly. After mixing, all other sample containers will 
be filled. 
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All samples will be placed in clean glass containers provided by the laboratory. Any 
sample that is split for duplicate analysis will be mixed thoroughly before being split 
(except for VOCs). Table 2-1 presents the required containers, preservatives, and holding 
times for soil and sediment samples. Table 2-2 presents a summary of soil samples to be 
submitted for analyses. 

Groundwater and Surface Water Sampling Techniques 
The Site 5 RI/FS and Site 21 PA/S1 field activities involve the collection of groundwater 
samples. Groundwater samples will be collected from the two newly installed monitoring 
wells at each site using a GrundfosB Redi-Flo2 sampling pump. A brief explanation of the 
groundwater sampling techniques to be employed during the Site 5 RI/FS and Site 21 
PA/S1 are provided below. Detailed descriptions of monitoring well sampling techniques 
are included in Attachment A. 

Monitoring Well Sampling 
Before sampling, groundwater will be purged from each well. The volume of groundwater 

in the monitoring well will be calculated using values for the depth of the well, the depth to 
water, and the well diameter. Purging will be performed until a minimum of three well 
volumes of water have been removed and the temperature, specific conductance, and pH 
have stabilized within 10 percent for three consecutive readings. Sampling will commence 
when the parameter measurements have stabilized. Wells that are pumped dry during 
purging will be allowed to recover before sampling; the sample will be obtained as soon as 
a sufficient volume of groundwater to fill all sample containers has entered the well. The 
Investigation Derived Waste Management Plan (IDWMP) discusses treatment and disposal 
of purge water. 

Samples will be placed in containers and pre-preserved by the laboratory according to the 
Navy’s Level D protocol and analyzed within the proper holding time. For VOCs the 
bottles will be filled so as to minimize aeration of the samples. Sample vials will be filled 
completely and capped to prevent the entrapment of any air bubbles in the vial. 

The bottle cap should be removed carefully from the laboratory cleaned sample bottle. The 
cap should not be laid down nor the inside touched. At no time should the inside of the 
bottle come into contact with anything other than the sample. 

All appropriate preservatives will be added to the sample containers by the contracted 
laboratory before shipment to the CH2M HILL field team. Low concentration VOC samples 
will be preserved with hydrochloric acid (HCl), TAL metals samples will be preserved with 
nitric acid (HNO,), and cyanide samples will be preserved with sodium hydroxide (NaOH). 
All samples will be kept cool at 4”C, using bagged ice. 

Table 2-3 presents the required containers, preservatives, and holding times for 
groundwater samples. Table 2-4 presents a summary of groundwater samples to be 
submitted for analyses. 
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Table 2-1 
REQUIRED CONTAINERS, PRESERVATIVES, 
AND HOLDING TIMES FOR SOIL SAMPLES 

Analysis 

TCL Volatiles 

Volume of 
Sample Sample 

Container Preservative Holding Time Collected 

4-0~ glass bottle Cool to 4°C 14 days Fill completely 
with teflon-lined cap 

TCL Semivolatiles Two 4-0~ glass Cool to 4°C 14 days Fill completely 
bottles with teflon- 
lined cap 

TCL Pest/PCB Two 4-0~ glass 
bottles with teflon- 
lined cap 

Cool to 4°C 14 days Fill completely 

TAL Inorganics 4-0~ glass bottle Cool to 4°C 6 months Fill to shoulder 
with teflon-lined cap 

Note: 

Refer to Table 2-3 for the required containers, preservatives, and holding times for the associated 
aqueous field quality control samples. 
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Table 2-2 
SUMMARY OF SOIL SAMPLES TO BE SUBMITTED FOR ANALYSIS - SITE 5 

Laboratory Field Field Trip Matrix 
Matrix 

Equipment Matrix 
Parameter Samples Duplicates’ Blanks* Blanks” Spikes4 Blank5 Total 

Soil TCL Volatiles 10 1 1 5 1 2 20 

TCL Semivolatiles 10 1 1 0 1 2 15 

TCL 10’ 1 1 0 1 2 15 
Pesticides/PCBs 

TAL Metals and 
Cyanide 

10 1 1 0 1 2 15 

SUMMARY OF SOIL SAMPLES TO BE SUBMITTED FOR ANALYSIS - SITE 21 

Soil 

Notes: 
‘Field duplicates are collected at a frequency of 1 per 10. 

TCL PCBs 14 2 1 0 1 1 19 

‘Field blanks are collected at a frequency of 1 per source per event. 
‘Trip blanks are shipped with samples submitted for volatiles analysis. Trip blanks are used to monitor contamination that could be 
introduced during transportation. Trip blanks are collected at a frequency of 1 per cooler of volatiles samples. 
‘Matrix spike/matrix spike duplicates (MS/MSD) are collected at a frequency of 1 per 20. MS/MSDs represent samples for which extra 
volume must be collected for the laboratory to perform required QC analyses. Triple the normal volumes will be collected for all analyses. 
‘Equipment blanks are collected at a frequency of 1 every day. 
Note: This table is based on Navy Level D QA/QC requirements. 
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Table 2-3 
REQUIRED CONTAINERS, PRESERVATIVES, 

AND HOLDING TIMES FOR WATER SAMPLES 

Volume of 
Sample Sample 

Analysis Container Preservative Holding Time Collected 

Low Three 40-ml glass HCl to pH <2; 14 days Fill completely; 
Concentration vial w / teflon lined Cool to 4°C no air bubbles 

Volatiles and TCL cap 
Volatiles 

TCL Semivolatiles 2 l-liter amber bottle Cool to 4°C 7 days to Fill to shoulder 
w/teflon lined cap extraction, 40 

days to analysis 

TCL Pest/PCB 2 l-liter amber bottle 
w/teflon lined cap 

Cool to 4°C 7 days to 
extraction, 40 

days to analysis 

Fill to shoulder 

TAL Metals l-liter polyethylene HNO, to pH <2; 6 months Fill to shoulder 
bottle for each Cool to 4°C 

analysis 

TAL Cyanide l-liter bottle NaOH to pH > 
12, Cool to 4°C 

14 days Fill to shoulder 
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Table 2-4 
SUMMARY OF GROUNDWATER SAMPLES TO BE SUBMITTED FOR ANALYSIS - SITE 5 

Laboratory Field Field Trip Matrix Equipment Matrix 
Matrix Parameter Samples Duplicates’ Blanks* Blanks3 Spikes” Blanks5 Total 

Groundwater Low Concetration 3 1 1 4 0 2 8 
Volatiles 

TCL Semivolatiles 3 1 1 0 1 2 8 

TCL Pesticides/PCBs 3 1 1 0 1 2 8 

TAL Metals (filtered) 3 1 1 0 1 2 8 

TAL Metals (Unfiltered) 3 1 1 0 1 2 8 

TAL Cyanide 3 1 1 0 1 2 8 

SUMMARY OF GROUNDWATER SAMPLES SUBMITTED FOR ANALYSIS - SITE 21 

Groundwater TCL PCBs (filtered) 2 1 1 1 1 1 6 

TCL PCBs (unfiltered) 2 1 1 0 1 1 6’ 

Notes: 
‘Field duplicates are collected at a frequency of 1 per 10. 
‘Field blanks are collected at a frequency of 1 per source per event. 
“Trip blanks are shipped with water samples submitted for volatiles analysis. Trip blanks are used to monitor contamination that could be 
introduced during transportation. Trip blanks are collected at a frequency of 1 per cooler of volatiles samples. 
‘Matrix spike/matrix spike duplicates (MS/MSD) are collected at a frequency of 1 per 20. MS/MSDs represent samples for which extra 
volume must be collected for the laboratory to perform required QC analyses. Triple the normal volumes will be collected for all analyses. 
MS/MSD analysis not required when analyzing samples using the Low Concentration Volatile method. 
‘Equipment blanks are collected at a frequency of 1 every day. 
Note: This table is based on Navy Level D QA/QC requirements. 
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Equipment Decontamination 

,.?A-, 

,- 

All non-dedicated sampling equipment will be decontaminated prior to the beginning of 
sampling activities and after each use. Specific field decontamination procedures are 
presented in Attachment A. 

Field Quality Control Procedures 
Quality control duplicate samples and blanks are used to provide a measure of the internal 
consistency of the samples and to provide an estimate of the components of variance and 
the bias in the analytical process. 

Blanks 
Blanks provide a measure of cross-contamination sources, decontamination efficiency, and 
other potential errors that can be introduced from sources other than the sample. ASTM 
Type II water will be used for blanks. Three types of blanks will be generated during 
sampling activities: trip blanks, field blanks, and equipment blanks. 

One trip blank will be included for each cooler containing samples for VOC analysis. The 
trip blanks will be prepared prior to each sampling event, shipped or transported to .the 
field with the sampling bottles, and sent to the laboratory unopened for analysis. Tri.p 
blanks will not be prepared or handled in the field. Trip blanks will indicate if any 
contamination occurred during shipment to the field, field storage, or during shipment 
from the field to the analytical laboratory. 

One field blank will be collected each week of sampling. The field blanks will indicate if 
any contaminants were introduced during the handling of the sample containers in the field 
or during sample analysis at the laboratory. The sample container will be filled with ASTM 

Type II water in the field at the time of sampling. The blanks will be capped, packed, and 
shipped with the samples. 

One equipment blank will be collected and analyzed every other day during sampling 
activities. The equipment blanks will indicate the efficiency of equipment decontamination 
procedures. 

Duplicates 
Field duplicate samples will be collected at a frequency of 1 per 10 field samples per matrix. 
The location from which the duplicates are taken will be randomly selected. The duplicate 
sample will be submitted for analysis as two independent samples. These samples will be 
numbered non-sequentially. 

Matrix Spike/Matrix Spike Duplicate (MSIMSD) 
Matrix spike/matrix spike duplicate (MS/MSD) samples will be collected at a frequency of 
one per 20 field samples. Analytical results of these samples indicate the impact the matrix 
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(water or soil) has on extracting the analyte for analysis. Data validators will use these 
results to evaluate the accuracy of the analytical data. 
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Section 3 

Documentation 

Sample Designation 
Numbering Format for Field Samules 

Each field sample will be designated by an alphanumeric code that will identify Norfolk 
Naval Base, the site number, the sample type, and the sample number. The following table 
is a general guide for sample identification: 

First Segment of Second Segment of Third Segment of Sample Designation 

Sample Designation Sample Designation 

Base Code- Site Number Sample Type Sample Number 

I 
AA AAA AA AAAAAA 

Symbol Definition: A = Alphanumeric 

Base Code - Consists of two alphanumeric characters 

NB = Norfolk Naval Base 

Site Number - Consists of three alphanumeric characters. The first character will 
distinguish a typical site from a SWMU. The last two characters will contain a number 
between 0 and 100, designating the site or SWMU number. 

S = Site 

u = SWMU 

The site numbers for this CT0 are as follows: 

so5 = Site 5 - RI/FS Pesticide Disposal Site 

s21 = Site 21- PA/S1 Building 316, PCB Waste Work Area 

Sample Type - Consists of two alphanumeric characters. The possible combinations 
include the following: 

ss = Surface soil sample 

SB = Soil boring (subsurface) sample 
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SD = Sediment sample 

SW = Surface water sample 

GP = 

GW = 

DR = 

PZ = 

SG = 

TR = 

IS = 

Iw = 

GeoprobeB groundwater sample 

Groundwater sample 

Drum sample 

Piezometer sample 

Soil gas sample 

Trench sample 

Investigation-derived waste (IDW) soil sample 

Investigation-derived waste (IDW) water sample 

Sample Number - Consists of up to six alphanumeric characters. The characters will 
include a sequential sample number obtained from the Field Sampling Plan and modifiers 
to designate the following: 

P = Duplicate 

F = Filtered 

S = Shallow well 

D = Deep well 
. 

Numbering Format for OA/OC Samples 

Each QA/QC sample will be designated by an alphanumeric code that will identify the 
sample type and the date that the sample was collected. The following table is a general 
guide for sample identification: 

. 

First Segment of Second Segment of 

II Sample Designation II Sample Designation 
II 

Sample Type Sample Date 

AA AAAAAA 

Symbol Definition: A = Alphanumeric 
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Sample type - Consists of two alphanumeric characters. The possible combinations include 
the following: 

FB = Field blank 

TB = Trip blank 

EB = Equipment blank 

Sample date - Consists of six alphanumeric characters that represent the date the sample 
was collected. The date will always be given in a DDMMYY format. 

Examples of this numbering system for QA/QC samples are: 

FB-100196 = Field blank collected on October 1,1996 

TB-072997 = Trip blank collected on July 29,1997 

EQ-080198 = Equipment blank collected on August 1,1998 

Sample Shipping Procedures 
Strict adherence to both personnel and equipment decontamination procedures will help 
ensure the safety of onsite workers as well as the acquisition of quality data. 

All field sampling activities will be documented through the use of field logs and cha.in-of- 
custody procedures. Sample containers will be clean, first-quality containers provided by 
the contracted laboratory. A complete listing of the types of bottles and preservatives to be 
used is given in Tables 2-l and 2-3 in Section 2 of this FSP. An identification label will be 
attached to each sample container indicating the sample number, station number, analysis 
to be performed, preservative used, date and time of sample collection, and the name of the 
responsible sampling team member. 

After collection, samples will be packed in coolers with vermiculite (and ice) for shipment 
to the contracted laboratory via an overnight courier. Chain-of-custody forms will be taped 
to the inside of the lid of each cooler. Chain-of-custody forms contain general information 
about the location of the activity and the members of the sampling team, as well as specific 
information about the type of sample, sample location, number of sample containers from 
each station, and analyses to be performed. Each time the sample is relinquished or 
received, the party involved signs the form and indicates the time and date. 

The coolers used to deliver the samples will be sealed with strapping tape. Evidence tape 
will be placed across the front and back of each lid to control tampering. The samples will 
be shipped to the laboratory at the end of each day of sampling to ensure that holding times 
are not exceeded. 

WDCR1015/016.DOC 
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Field Sampling Plan 

Appendix A 

List of Standard Operating Procedures for Sampling 

Water Level Measurements 

Groundwater Sampling from Monitoring Wells 

Field Measurement of pH 

Field Measurement of Specific Conductance and Temperature 

Volatiles Monitoring with an OVM 

Explosimeter Operations 

VOC Sampling - Water 

Shallow Soil Sampling 

Homogenization of Soil and Sediment Samples 

Soil Boring Sampling - Split Spoon 

Logging of Soil Borings 

Soil Boring Drilling and Abandonment 

General Guidance for Monitoring Well Installation 

Installation of Shallow Monitoring Wells 

Decontamination of Personnel and Equipment 
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STANDARDOPERATINGPROCEDURE 

Water Level Measurements 



STANDARDOPERATINGPROCEDURE 

Water-Level Measurements 

I. Purpose and Scope 
The purpose of this procedure is to provide a guideline for the measurement of the 
depth to groundwater in monitoring wells, where a second phase of floating liquid 
(e.g., gasoline) is not encountered. This SOP includes guidelines for discrete 
measurements of static water levels. 

II. Equipment and Materials 
A. Discrete Measurements of Static Water Level 

0 Electronic water level meter, Solinst or equivalent, with a minimum 
lOO-foot tape; cable should have graduations in increments of 0.1 feet or 
less 

0 Engineering rule graduated in O.Ol-foot increments 

Ill. Procedures and Guidelines 
A. Measurement of Static Water Level 

Verify that the unit is turned on and functioning properly. Slowly lower the 
probe on its cable into the well until the probe just contacts the water surface; 
the unit will respond with a tone or light signal. Sight across the top of the 
locking well casing adjacent to the measuring point, recording the position of 
the ctible when the probe is at the water surface. The measuring point w4l be a 
standardized surveyed location on the top of each well casing, adjacent to the 
lock hasp, indicated by a notch, paint mark, or similar method. Measure the 
distance from this point to the next lower interval marker on the cable, and 
record the water level reading in the log book. 

Measure and record the three following additional readings: (1) the depth of 
the well; (2) the depth from the top of the casing to the top of the well riser; and 
(3) the distance to the surface of the concrete pad or to ground. Measurements 
are to be taken with respect to the measuring point on the top of the well 
casing. The depth of well may be measured using the water-level probe .with 
the instrument turned off. 

IV. Attachments 
None. 

WatLeveLdoc 



V. Key Checks and Preventative Maintenance 
A. Discrete Measurements of Static Water Level 

Prior to each use, verify that the battery is charged by pressing the test button 
on the water-level meter. Verify that the unit is operating correctly by testing 
the probe in distilled or deionized water. Leave the unit turned off when not 
in use. 

. 
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STANDARDOPERATINGPROCEDURE 

Groundwater Sampling from Monitoring Wells 

\ 
I. Purpose and Scope 

This procedure presents guidelines for the collection of groundwater samples from 
monitoring wells. 

II. Equipment and Materials 
0 Probe box; stainless steel box with inlet/outlet ports for purged groundwater 

and watertight ports for each probe 

0 pH meter; Orion Model SA250 or equivalent 

0 Temperature/conductivity meter; YSI Model 33 or equivalent 

0 In-line disposable 0.45~ filters; QED FF8100 or equivalent 

l Bailer, teflon or stainless steel 

l Peristaltic Pump with Tubing (capable of yielding 2 gpm) 

a Submersible Pump 

Ill. Procedures and Guidelines 
A. Setup and Purging 

1. For the well to be sampled, information is obtained on well location, 
diameter(s), depth, and screened interval(s), and the method for 
disposal of purged water. 

2. A pump will be used for well purging. The expected mechanism is a 
submersible pump with dedicated purge pipe for each well. 

3. Instruments are calibrated according to manufacturer’s instructions 

4. 

5. 

The well number, site, date, and condition are recorded in the fielld 
logbook. 

Plastic sheeting is placed on the ground, and the well is unlocked and 
opened. 

6. Water level measurements are collected in accordance with SOP Water 
Level Measurements, and the total depth of the well is measured. 



7. The volume in gallons of water in the well casing or sections of 
telescoping well casing is calculated as follows: 

0.052 (n: r*h) = 0.163 (r’h) = gallons 

where: n = 3.14 

r = Radius of the well pipe in inches 
h = height of water in well in feet 

The volume of water in typical well casings may be calculated as 
follows: 

2-inch diameter well: 
0.163 gal/ft x - (linear feet of water ) = gallons 

4-inch diameter well: 
0.653 gal/ft x - (linear feet of water ) = gallons 

6-inch diameter well: 
1.469 gal/ft x - (linear feet of water ) = gallons 

The initial field parameters of pH, specific conductance, and 
temperature of water are measured and recorded in the field logbook. 
The measurement probes are inserted into the probe box. The purged 
groundwater is directed throughout the box, allowing measurements to 
be collected before the water contacts the atmosphere. 

8. Sampling equipment is cleaned and decontaminated prior to sampling 
in accordance with SOP Decontamination of Personnel and Equipment. 

9. If a bailer is being used, it is removed from either its protective 
covering or the well casing and attached to a cord compatible with 
constituents and long enough to reach the bottom of the well. If a 
bladder pump is being used, air, sample, and lifting lines are attached 
to the pump. The lifting lines should bear the weight of the pump; the 
air and sample lines are attached to the lifting lines at lo-foot intervals. 
If the well is purged using dedicated tubing, it is lowered into the well 
to the top of the screened zone. 

10. The sampling device is lowered to the well interval from which the 
sample is to be collected. If a bailer is being used, it is allowed to fill 
with a minimum of surface disturbance to prevent sample water 
aeration. When the bailer is raised, the bailer cord must not touch the 
ground. 

11. During purging, the field parameters are measured at least once during 
each well volume. 

In productive wells, the well purging end point is determined using 
the field measurements. In nonproductive wells, the well is repeatedly 
bailed dry to obtain a minimum of three well volumes, and allowed to 
recover before sampling. 
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B. 

12. Three to five well volumes are purged (more may be purged if 
parameters do not stabilize). Purging is stopped when field parameters 
have stabilized over two consecutive well volumes. Field parameters 
are considered stabilized when pH measurements agree within 0.5 
units, temperature measurements agree within l”C, and specific 
conductance measurements agree within 10 percent (e.g., 100 units for 
readings of 1,000 pmhos/cm). \ 

Sample Collection 

Once purging has been completed, the well is ready to be sampled. The 
elapsed time between completion of purging and collection of the 
groundwater sample from the well should be minimized. Typically, the 
sample is collected immediately after the well has been purged, but this is also 
dependent on well recovery. 

Samples will be placed in bottles that are appropriate to the respective analysis 
and that have been cleaned to laboratory standards. Each bottle typically will 
have been previously prepared with the appropriate preservative, if any. 

The following information, at a minimum, will be recorded in the log book: 

l Sample identification (site name, location, and project number; sample 
name/number and location; sample type and matrix; time and date; 
sampler’s identity) 

0 Sample source and source description 

l Field observations and measurements (appearance, volatile screening, 
field chemistry, sampling method), volume of water purged prior to 
sampling, number of well volumes purged, and field parameter 
measurements 

l Sample disposition (preservatives added; laboratory sent to, date and 
time sent; laboratory sample number, chain-of-custody number, sample 
bottle lot number) 

l Additional remarks 

The steps to be followed for sample collection are as follows: 

1. The cap is removed from the sample bottle, and the bottle is tilted 
slightly. 

2. The sample is slowly poured from the bailer or discharged from the 
pump so that it runs down the inside of the sample bottle with a 
minimum of splashing. Samples may be field filtered before transfer to 
the sample bottle. Filtration must occur in the field immediately upon 
collection. Inorganics, including metals, are to be collected and 
preserved in the filtered form as well as the unfiltered form. The 
recommended method is through the use of a disposable in-line 
filtration module (0.45 micron filter) using the pressure provided by the 
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3. 

4. 

5. 

6. 

7. 

pumping device for its operation. When a bailer is used, filtration may 
be driven by a peristaltic pump. 

Samples collected for VOC analysis will be collected using a bailer 
when the well is purged using dedicated tubing and a surface pump. 

Adequate space is left in the bottle to allow for expansion, except for 
VOC vials, which are filled to overflowing and capped. 

The bottle is capped, then labeled clearly and carefully. 

Samples are placed in appropriate containers and, if necessary, packed 
with ice in coolers as soon as practical. 

If the sampler is dedicated, it is-returned to the well and the well is 
capped and locked. Nondedicated samplers are cleaned and 
decontaminated in accordance with SOP Decontamination of Personnel 
and Equipment. 

IV. Attachments 
None. 

v. Key Checks and Preventative Maintenance 
Maintain field equipment in accordance with the manufacturer’s recommendations; 
this will include, but is not limited to: 

l Inspect sampling pump regularly and replace as warranted 

. Inspect tubing regularly and replace as warranted 

l Inspect air/sample line quick-connects regularly and replace as warranted 

l Verify battery charge, calibration, and proper working order of field 
measurement equipment prior to initial mobilkation and daily during field 
efforts 
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STANDARDOPERATINGPROCEDURE 

Field, Measurement of pH 

I. 

Il. 

Ill. 

IV. Procedures and Guidelines 

pH.doc 1 

Purpose 
To provide a general guideline for field measurement of pH. 

Scope. 
Standard field pH determination techniques.for use on groundwater samples. 

Equipment and Materials 
l pH buffer solution for pH 4,7, and 10 

e Deionized water in squirt bottle 

l pH meter 

l Combination electrodes 

l Beakers 

l Glassware that has been washed with soap and water, rinsed twice with hot 
water, and rinsed twice with deionized water 

A. Calibration 
Calibrate unit prior to initial daily use and at least once every 4 hours or 
every five samples, whichever is less. Calibrate with at least two solutions. 
Clean probe according to manufacturer’s recommendations. Duplicate 
samples should be run once every 10 samples or every 4 hours. 

1. 

2. 

Place electrode in pH 7 buffer solution. 

Allow meter to stabilize and then turn calibration dial until a reading 
of 7.0 is obtained. 

3. Rinse electrode with deionized water and place it in a pH 4 or pH 10 
buffer solution. 

4. Allow meter to stabilize again and then turn slope adjustment dial 
until a reading of 4.0 is obtained for the pH 4 buffer solution or 10.0 
for the pH 10 buffer solution. 



5. Rinse electrode with deionized water and place in pH 7 buffer. If 
meter reading is not 7.0, repeat sequence. 

B. Procedure 
1. Before going out into the field: 

4 Check batteries. \ 

W Do a quick calibration at pH 7 and 4 to check electrode. 
4 Obtain fresh solutions. 

2. Calibrate meter using calibration procedure. 

3. Pour the sample into a clean beaker. 

4. Rinse electrode with deionized water between samples. 

5. Immerse electrode in solution. Make sure the white KC1 junction on 
the side of the electrode is in the solution. The level of electrode 
solution should be one inch above sample to be measured. 

6. Recheck calibration with pH 7 buffer solution after every five 
samples. 

C. General 
1. 

2. 

3. 

4. 

5. 

When calibrating the meter, use pH buffers 4 and 7 for samples with 
pH < 8, and buffers 7 and 10 for samples with pH > 8. If meter will 
not read pH 4 or 10, something may be wrong with the electrode. 

Measurement of pH is temperature dependent. Therefore, buffers 
temperatures should be within about 2 degrees C of sample 
temperatures. For refrigerated or cool samples, use refrigerated 
buffers to calibrate the pH meter. 

Weak organic and inorganic salts and oil and grease interfere with 
pH measurements. If oil and grease are visible, note it on the data 
sheet. Clean electrode with soap and water and rinse with distilled 
water. Then recalibrate meter. 

Following field measurements: 

a) Report any problems. 
W Compare with previous data. 
4 Clean all dirt off meter and inside case. 
4 Store electrode in pH 4 buffer. 

Accuracy and precision are dependent on the instrument used; refer 
to manufacturer’s manual. Expected accuracy and precision are +/- 
0.1 pH unit. 
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v. 

VI. 

Key Checks and Items 
l Check batteries 
l Calibrate 

Preventive Maintenance 
l Refer to operation manual for recommended maintenance. 
l Check batteries, have a replacement set on hand. 
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STANDARDOPERATINGPROCEDURE 

Field Measurement of Specific Conductance 

I. Purpose and Scope 
The purpose of this procedure is to provide a general guideline for field measurement of 
specific conductivity and temperature of groundwater samples. 

II. Equipment and Materials 
l Conductivity meter and electrode 
l Distilled water in squirt bottle 
l Standard potassium chloride (KCl) solution (0.01 N) 

Ill. Procedures and Guidelines 
A. Technical: Detection limit = 1 umho/cm Q 25°C; range.= 0.1 to 

100,000 umho/cm 

B. Calibration: Calibrate prior to initial daily use with standard solution. The 
standards should have different orders of conductance. Clean probe according 
to manufacturer’s recommendations. Duplicates should be run once every 10 
samples. Calibration procedure: 

1. With mode switch in OFF position, check meter zero. If not zeroed, 
set with zero adjust. 

2. 

3. 

Plug probe into jack on side of meter. 

Turn mode switch to red line and turn red line knob until needle 
aligns with red line on dial. If they cannot be aligned, change thte 
batteries. 

4. Immerse probe in 0.01 N standard KC1 solution. Do not allow the 
probe to touch the sample container. 

5. Set the mode control to TEMPERATURE. Record the temperature on 
the bottom scale of the meter in degrees C. 

6. Turn the mode switch to appropriate conductivity scale (i.e., x100, 
x10, or xl). Use a scale that will give a midrange output on the meter. 

7. Wait for the needle to stabilize. Multiply reading by scale setting and 
record the conductivity. 
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8. If the conductivity meter does not perform an automatic temperature 
adjustment, the conductivity may be adjusted to 25°C using the 
formula: 

G25 

Where: 

= G, / [l + 0.02 (T - 25)] 

\ 
G, = conductivity at 25”C, umho/cm 
T = temperature of sample, degrees C 
G, = conductivity of sample at temperature T, umho/cm 

The table below lists the values of conductivity that the calibration 
solution would have if the distilled water were totally nonconductive; 
however, even water of high purity will possess a smaII amount of 
conductivity. 

1,219.9 
1,246.4 
1,273.0 
1,299.7 
L326.6 
1,353.6 
1,380.B 

1,463.2 

1,518.7 

C. 

9. Rinse the probe with deionized water. 

Sample Measurement: Pour the sample into a small beaker and place the 
probe in the sample. Note and record the reading. Rinse the probe with 
deionized water when done. 

IV. Attachments 
l Conductivity meter calibration sheet 
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V. Key Checks and Preventative Maintenance 
e Check battery. 
l Calibrate meter. 
l Clean probe with deionized water when done. 
l When reading results, note sensitivity settings. 
l Refer to operations manual for recommended maintenance. 
l Check batteries, and have a replacement set on hand. 
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CONDUCTIVITY METER CALIBRATION SHEET 

Instrument Readiws 

Analyst 
Initials 

Uncalibrated Calibrated 
@ EC=225 @ EC=225 Comments 
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STANDARD OPERATING PROCEDURE 

Volatiles Monitoring with an OVM 

I. 

II. 

Ill. 

IV. 

Purpose and Scope 
The purpose of this procedure is to provide guidelines for the calibration and use of 
an OVM Organic Vapor Monitor. 

Equipment and Materials 
l Operations manual 
l An OVM hand readout unit and side pack assembly 
l 100 ppm isobutylene as calibration gas 
l T-type feeder tube with 1.5 liter/min. regulator 

Procedures and Guidelines 
ONLY PROPERLY TRAINED PERSONNEL SHOULD USE THIS INSTRUMENT. 
FOR SPECIFIC INSTRUCTIONS, SEE OPERATIONS MANUAL. 

OVM, Organic Vapor Monitor 

1. Introduction 

The OVM Organic Vapor Monitor is designed to detect organic materials in air. 
It uses a photo-ionization detector (PID) as its detection principle. This 
detector allows the monitor to respond to a wide variety of organic 
compounds. 

2. Operational Checks 

l See basic operating instructions in operations manual. 

3. Calibration 

. See basic operating instructions in operations manual. 

Key Checks and Preventative Maintenance 
l Check battery. 
l Zero and calibrate. 
l Verify sensor probe is working. 
l Recharge unit after use. 
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A complete preventative maintenance program is beyond the scope of this document. 
For specific instructions, refer to the operations manual. 

l A complete spare instrument should be available whenever field operations 
require volatiles monitoring. 

l Spare parts should be on hand so minor repairs may be made in the field. 

l Batteries should be charged daily. 

l Occasionally allow the batteries to totally discharge before recharging to 
prevent battery memory from occurring. 
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STANDARDOPERATINGPROCEDURE 

Exdosimeter Operations 

I. Purpose and Scope 
This SOP provides a guideline for field measurements of the levels of combustible gas 
and oxygen in air. 

II. Equipment and Materials 

Ill. 

l Industrial Scientific (MX251) Combustible Gas and Oxygen Indicator, or 
equivalent meter, which can be field calibrated 

0 Flow-control regulator and hose 

l Calibration gas (50 percent LEL pentan4.75 percent pentane and 15 percent 
oxygen in nitrogen) 

. Equipment calibration data sheet 

Procedures and Guidelines 
A. Calibration: The explosimeter must be calibrated before initial daily use. 

Record calibration information on equipment calibration data sheet. 
Calibration will be performed according to the following procedure: 

1. Turn instrument on 

l Unscrew knurled nut on bottom 
l Rotate metal cover 180” 
. Tighten knurled nut 

Explos.doc 

2. Check battery 

l Check for no “LoBatt” display-do not use if LoBatt displayed 

3. Calibrate instrument 

0 Observe that instrument reads 0 percent LEL and 21 percent 
Oxygen (OX) (record readings) 

. Connect sampling pump onto top of instrument 

l Connect .75 percent Pen&e/ 15 percent oxygen gas (with 
1.5 LPM Regulator and direct tubing) 

l Turn pump ON 
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. Turn gas ON 

l Record LEL and 0, after stabilized; LEL must read 50 percent 
+/-5 percent; 0, must read 15 percent +/- 5 percent 

8. 

l Disconnect sample pump and return to charger 

Sample Measurement: The instrument is then ready for air sampling. Note 
and record the readings for percent LEL and percent 0,. 

IV. Attachments 
l Equipment calibration data sheet 

V. Key Checks and Preventative Maintenance 
Check that the batteries be adequately charged. Certain materials such as silicone, 
silicates, and organic lead compounds tend to poison the catalyst in the instrument, 
thereby giving erroneously low readings; calibration checks should be made 
frequently if such materials are suspected to be present. 

If the CGI does not cal-check within +5 percent of 50 percent LEL, an internal 
calibration must be performed, or the instrument replaced. 
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STANDARDOPERATINGPROCEJXJRE 

rari VQC Sampling-Water 

IV. Procedures and Guidelines 

Purpose and Scope 
To provide general guidelines for sampling aqueous volatile organic compotimds. 

Scope 
Standard techniques for collecting representative samples are summarized. Site 
specific details are discussed in the FSP. 

Equipment and Materials 
l Sample vials, clean latex or surgical gloves, pH meter 
l Hydrochloric acid (HCl) for preservation 
l pH meter or pH indicating paper 
l Surgical or latex gloves 

1. 

2. 

3. 

4. 

5. 

6. 
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Sample VOCs before sampling other analyte groups. 

When sampling for VOCs, especially residential wells, evaluate the area 
around the sampling point for possible sources of air contamination by 
VOCs. Products that may give off VOCs and possibly contaminate a sample 
include perfumes and cosmetics, skin applied pharmaceuticals, automotive 
products (gasoline, starting fluid, windshield deicers, carburetor cleaners, 
etc.) and household paint products (paint strippers, thinners, turpentine, 
etc.). 

VOC sample vials will be pre-preserved with 0.5 ml HCl. To confirm that 
sufficient HCl has been added, the pH of a test sample will be checkefd. 
Sample pH must be less than 2. A small quantity of HCl will be available on 
site for the case where additional acid is required to preserve the sample. 

Keep the caps off the sample vials for as short a time as possible. 

Wear clean latex or surgical gloves. 

Fill the sample vial immediately, allowing the water stream to strike the 
inner wall of the vial to minimize formation of air bubbles. DO NOT RINSE 
THE SAMPLE VIALS BEFORE FILLING. 



7. Fill the sample vial with a minimum of turbulence, until the water forms a 
positive meniscus at the brim. 

8. Replace the cap by gently stetting it on the water meniscus. Tighten firmly, 
but DO NOT OVERTIGHTEN. 

9. Invert the vial and tap it lightly. If you see air bubbles in the sample, do not 
add more sample. Use another vial to collect another sample. Repeat if ’ 
necessary until you obtain a proper sample. 

V. Attachments 
None. 

VI. Key Checks and Items 
l Check for possible sources of contamination. 
l Check pH. 
l Fill slowly, with as little turbulence as possible. 
l Check for air bubbles. 
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STANDARDOPERATINGPROCEDURE 

1- 

n: 

Shallow Soil Sampling 

I. 

II. 

Ill. 

Purpose 
To provide general guidelines for the collection and handling of surface soil samples 
during field operations. 

Scope 
The method described for surface soil sampling is applicable for loosely pack.ed 
earth and is used to collect representative samples. 

Equipment and Materials 
l Sample jars. 

l A hand auger or other device that can be used to remove the soil from the 
ground. Only stainless steel, teflon, or glass materials should be used. The only 
exception is split spoons, which are most commonly av&able in carbon steel. 
These are acceptable for use only if they are not rusty. 

l A stainless steel sp‘atula should be used to remove material from the sampling 
device. 

l Unpainted wooden stakes or pin flags 

l Vermiculite 

l Fiberglass measuring tape (at least 200 feet in length) 

Procedures and Guidelines 
A. Wear protective gear, as specified in the Health and Safety Plan. 

B. 

1. 

To locate samples, identify the correct location using the pin flags or stakes. 
Proceed to collect a sample from the undisturbed soil adjacent to the .marker 
following steps C and D. If markers are not present, the following 
procedures will be used. 

For samples on a grid: 

a. Use measuring tape to locate each sampling point on the first grid 
line as prescribed in the sampling plan. As each point is located, 
drive a numbered stake in the ground and record its location on the 
site map and in the logbook. 
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b. Proceed to sample the points on the grid line. 

C. Measure to location where next g-rid line is to start and stake first 
sample. For subsequent samples on the line take two orthogonal 
measurements: one to the previous grid line, and one to the previous 
sample on the same grid line. 

d. Proceed to sample the points on the grid line as described in IVC s 
below. 

e. Repeat lc and Id above until all samples are collected from.the area. 

2. For non-grid samples: 

C. 

a. Use steel measuring tape toposition sampling point at location 
described in the sampling plan by taking two measurements from 
fixed landmarks (e.g., comer of house and fence post). 

b. Note measurements, landmarks, and sampling point on a sketch in 
the field notebook, and on a site location map. 

C. 

d. 

Proceed to sample as described in IVC below. 

Repeat 2a through 2c above until all samples are collected from the 
area. 

To the extent possible, differentiate between fill and natural soil. If both are 
encountered at a boring location, sample both as prescribed in the field 
sampling plan. Do not locate samples in debris, tree roots, or standing water. 
In residential areas, do not sample in areas where residents’ activities may 
impact the sample (e.g., barbecue areas, beneath eaves of rooves, driveways, 
garbage areas). If an obstacle prevents sampling at a measured grid point, 
move as close as possible, but up to a distance of one half the grid spacing in 
any direction to locate an appropriate sample. If an appropriate location 
cannot be found, consult with the Field Team Supervisor (FE). If the FTS 
concurs, the sampling point will be deleted from the program. The FTS will 
contact the SM immediately. The SM and RPM will discuss whether the 
point should be deleted from the program: If it is deleted, the SM will 
follow-up with the RPM in writing. 

D. 

1. 

2. 

To collect samples: 

Use a decontaminated stainless steel scoop/trowel to scrape away surficial 
organic material (grass, leaves, etc.) adjacent to the stake. 

If sampling: 

a. Surface soil: Obtain soil sample by scooping soil using the augering 
scoop/trowel, starting from the surface and digging down to a depth 
of about 6 inches. 

b. Subsurface soil. Obtain the subsurface soil sample using an auger 
down to the depths prescribed in the field sampling plan. 
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3. Take an OVM reading of the sampled soil and record the response in the 
field notebook. Also record lithologic description and any pertinent 
observations (such as discoloration) in the logbook. 

4. Empty the contents of the scoop/trowel into a decontaminated stainless steel 

Pan. 

5. Repeat this procedure until sufficient soil is collected to meet volume \ 
requirements. 

6. For TCL VOC and field GC aliquots, fill sample jars directly with the trowel/ 
scoop and cap immediately upon filling. DO NOT HOMOGENIZE. 

7. For TCL pesticides/PCBs and SVOCs, TAL metals, and field XRF aliquots, 
homogenize cuttings in the pan using a decontaminated stainless steel. 
utensil in accordance with SOP Decon. 

8. Transfer sample for analysis into appropriate containers with a decon- 
taminated utensil. 

9. Backfill the hole with vermiculite. To the extent possible, replace topsoil and 
grass and attempt to return appearance of sampling area to its pre-sampled 
condition. For samples in non-residential, unmowed areas, mark the *sample 
number on the stake and leave stake in place. In mowed areas, remove stake. 

V. Attachments 
None. 

VI. Key Checks and Items 
l Phthalate-free latex or surgical gloves. 
l Transfer volatiles first, avoid mixing. 
e Decontaminate utensils before reuse. 
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STANDARD OPERATING PROCEDURE 

Hdmogenization of Soil and Sedi.ment Samples 

I. 

II. 

Ill. 

IV. 

Purpose 
. 

The homogenization of soil and sediment samples is performed to minimize any 
bias of sample representativeness introduced by the natural stratification of 
constituents within the sample. 

Scope 
Standard techniques for soil and sediment homogenization and equipment are 
provided in this SOP. These procedures do not apply to aliquots collected for TCL 
VOCs or field GC screening. 

Equipment and Materials 
Sample containers, stainless steel spoons or spatulas, and stainless steel pans. 

Procedures and Guidelines 
Soil and sediment samples to be analyzed for semivolatiles, pesticides, PCBa, metals, 
cyanide, or field XW screening should be homogenized in the field. After a sample 
is taken, a stainless steel spatula should be used to remove the sample from the split 
spoon or other sampling device. The sampler should not use fingers to do this, as 
gloves may introduce organic interferences into the sample. 

Samples for VOCs should be taken immediately upon opening the spoon and 
should not be homogenized. 

Prior to homogenizing the soil or sediment sample, any rocks, twigs, leaves, or other 
debris should be removed from the sample. The sample should be placed in a 
decontaminated stainless steel pan and thoroughly mixed using a stainless steel 
spoon. The soil or sediment material in the pan should be scraped from the sides, 
comers, and bottom, rolled into the middle of the pan, and initially mixed. The 
sample should then be quartered and moved to the four comers of the pan. Each 
quarter of the sample should be mixed individually, and then rolled to the center of 
the pan and mixed with the entire sample again. 

All stainless steel spoons, spatulas, and pans must be decontaminated follovving 
procedures specified in SOP Decontamination of Personnel and Equipment ,prior to 
homogenizing the sample. A composite equipment rinse blank of homogenization 
equipment should be taken each day it is used. 
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STANDARDOPERATINGPROCEDURE 

Soil Boring Sampling-Split Spoon 

II. 
.“- 

?-. 

Ill. 
“b- 

- 

IV. 
A 

Purpose 
To provide a general procedure for sampling subsurface soil produced from a split 
spoon. 

Scope 
The scope of this procedure is to cover the sample team’s responsibility beginning 
with the opening of the split spoon. 

Equipment and Materials 
0 Latex or surgical gloves 
l Stainless steel tray or pan 
l Field notebook 
l Stainless steel spoon or spatula 
l Sampling jars 
l Decontamination solutions and equipment 

Procedures and Guidelines 
1. 

2. 

3. 

4. 

5. 

Field team personnel will wear latex or surgical inner gloves and nitrile or 
neoprene outer gloves to protect from potential dermal contact with 
hazardous substances. 

After the split spoon is removed from the borehole and opened by the driller 
or driller’s assistant, it will be turned over to field team personnel. 

The sample description, depth, time, and date will be logged in the field 
notebook. 

Samples for laboratory analysis will be separated and transferred from the 
split spoon half into the sample jars by a decontaminated stainless steel 
utensil. Samples for VOC analysis will be separated and transferred first, 
followed by semivolatile samples. For volatile samples, avoid mixing soil 
before or during transfer. Homogenize rest of samples according to SOP 
Homogenization of Soil and Sediment Samples. 

Split spoon and media transfer tools will be decontaminated before being 
used again. 



V. Attachments 
None. 

VI. Key Checks and Items 
l Latex or surgical gloves. 
l Decontaminate split spoon and transfer tools before next sample. 
l Sample volatiles first, then semivolatiles. Avoid mixing. 
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STANDARDOPERATINGPROCEDURE 

Logging of Soil Borings 

I. Purpose and Scope 
This SOP provides guidance to obtain accurate and consistent descriptions of soil 
characteristics during soil-sampling operations. The characterization is based on 
visual examination and manual tests, not on laboratory determinations. 

II. Equipment and Materials 
Indelible pens 
Tape measure or ruler 
Field logbook 
Spatula 
HCl, 10 percent solution 
Squirt bottle with water 
Rock- or soil-color chart 
Grain-size chart 
Hand lens 

Ill. Procedures and Guidelines 
This section covers several aspects of the soil characterization: instructions for 
completing the CHZM HILL soil boring log Form D1586, field classification of soil, 
and standard penetration test procedures. 

Instructions for Completing Soil Boring Logs 

Soil boring logs will be completed in the field log books. Information collected will 
be consistent with that required for Form D1586, a standard CH2M HILL form. 

The information collected in the field to perform the soil characterization is 
described below. 

Field personnel should review completed logs for accuracy, clarity, and 
thoroughness of detail. Samples also should be checked to see that information is 
correctly recorded on both jar lids and labels and on the log sheets. 

Heading Information 

Boring/Well Number. Enter the boring/well number. A numbering system should 
be chosen that does not conflict with information recorded for previous exploratory 
work done at the site. Number the sheets consecutively for each boring. 
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Location. If stationing, coordinates, mileposts, or similar project layout information 
is available, indicate the position of the boring to that system using modifiers such 
as “approximate” or “estimated” as appropriate. 

Elevation. Elevation will be determined at the conclusion of field activities 

Drilling Contractor. Enter the name of the drilling company and the city and state 
where the company is based. 

Drilling Method and Equipment. Identify the bit size and type, drilling fluid (if 
used), and method of drilling (e.g., rotary, hollow-stem auger). Information on the 
drilling equipment (e.g., CME 55, Mobile 861) also is noted. 

Water Level and Date. Enter the depth below ground surface to the apparent water 
level in the borehole. The information should be recorded as a comment. If free 
water is not encountered during drilling or cannot be detected because of the 
drilling method, this information should be noted. Record date and time of day (for 
tides, river stage) of each water level measurement. 

Date of Start and Finish. Enter the dates the boring was begun and completed. 
Time of day should be added if several borings are performed on the same day. 

Logger. Enter the first initial and full last name. 

Technical Data 

Depth Below Surface. Use a depth scale that is appropriate for the sample spacing 
and for the complexity of subsurface conditions. 

Sample Interval. Note the depth at the top and bottom of the sample interval. 

Sample Type and Number. Enter the sample type and number. For instance, S-l = 
split spoon, first sample. Number samples consecutively regardless of type. Enter a 
sample number even if no material was recovered in the sampler. 

. 

Sample Recovery. Enter the length to the nearest 0.1 foot of soil sample recovered 
from the sampler. Often, there will be some wash or caved material above the 
sample; do not include the wash material in the measurement. 

Standard Penetration Test Results. In this column, enter the number of blows 
required for each 6 inches of sampler penetration and the “N” value, which is the 
sum of the blows in the middle two 6-inch penetration intervals. A typical standard 
penetration test involving successive blow counts of 2,3,4, and 5 is recorded as 2-3- 
4-5 and (7). The standard penetration test is terminated if the sampler encounters 
refusal. Refusal is a penetration of less than 6 inches with a blow count of 50. A 
partial penetration of 50 blows for 4 inches is recorded as 50/4 inches. 

Sample may be collected using a 300-pound hammer or 3-inch-diameter split- 
spoon samples at the site. Use of either of these sample collection devices 
invalidates standard penetration test results and should be noted in the cormnents 
section of the log. The 300-pound hammer should only be used for collection of 3- 
inch-diameter split-spoon samples. Blow counts should be recorded for collection 
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of samples using either a 3-inch split-spoon, or a 300-pound hammer. An “N” 
value need not be calculated. 

Soil Description. The soil classification should follow the format described in the 
“Field Classification of Soil” subsection. 

- 

.- 

Comments. Include all pertinent observations (changes in drilling fluid color, rod 
drops, drilling chatter, rod bounce as in driving on a cobble, damaged Sh.elby 
tubes, and equipment malfunctions). In addition, note if casing was used, the sizes 
and depths installed, and if drilling fluid was added or changed. You should 
instruct the driller to alert you to any significant changes in drilling (changes in 
material, occurrence of boulders, and loss of drilling fluid). Such information 
should be attributed to the driller and recorded in this column. 

Specific information might include the following: 
,f--- 

l 

l 

. 
_I 

. 

l 

0 

0 

0 

The date and the time drilling began and ended each day 
The depth and size of casing and the method of installation 
The date, time, and depth of water level measurements 
Depth of rod chatter 
Depth and percentage of drilling fluid loss 
Depth of hole caving or heaving 
Depth of change in material 
Drilling interval through a boulder 

Field Classification of Soil 

This section presents the format for the field classification of soil., In general, the 
approach and format for classifying soils should conform to ASTM D 2488-93, 
Visual-Manual Procedure for Description and Identification of Soils. 

pra 

,- 

h 

The Unified Soil Classification System is based on numerical values of certain soil 
properties that are measured by laboratory tests (ASTM D 2487). It is possible, 
however, to estimate these values in the field with reasonable accuracy using 
visual-manual procedures (ASTM D 2488-93, attached). In addition, some 
elements of a complete soil description, such as the presence of cobbles or 
boulders, changes in strata, and the relative proportions of soil types in aL bedded 
deposit, can be obtained only in the field. 

Soil descriptions should be precise and comprehensive without being verbose. 
The correct overall impression of the soil should not be distorted by excessive 
emphasis on insignificant details. In general, similarities rather than differences 
between consecutive samples should be stressed. 

Soil descriptions must be recorded for every soil sample collected. The format and 
order for soil descriptions should be as follows: 

-1 1. Soil name (synonymous with ASTM D 2488-93 Group Name) with appropriate 
modifiers 

2 Group symbol 
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3. Color 

4. Moisture content 

5. Relative density or consistency 

6. Soil structure, mineralogy, or other descriptors 

This order follows, in general, the format described in ASTM D 2488-93. 

Soil Name 

The basic name of a soil should be the ASTM D 2488-93 Group Name on the basis of 
visual estimates of gradation and plasticity. The soil name should be capitalized. 

Examples of acceptable soil names are illustrated by the following descriptions: 

. A soil sample is visually estimated to contain 15 percent gravel, 55 percent 
sand, and 30 percent fines (passing No. 200 sieve). The fines are estimated as 
either low or highly plastic silt. This visual classification is SILTY SAND 
WITH GRAVEL, with a Group Symbol of (SM). 

Another soil sample has the following visual estimate: 10 percent gravel, 30 
percent sand, and 60 percent fines (passing the No. 200 sieve). The fines are 
estimated as low plastic silt. This visual classification is SANDY SILT. The 
gravel portion is not included in the soil name because the gravel portion was 
estimated as less than 15 percent. The Group Symbol is (ML). 

The gradation of coarse-grained soil (more than 50 percent retained on No. 200 sieve) 
is included in the specific soil name in accordance with ASTM D 2488-93. There is no 
need to further document the gradation. However, the maximum size and angularity 
or roundness of gravel and sand-sized particles should be recorded. For fine-grained 
soil (50 percent or more passing the No. 200 sieve), the name is modified by the 
appropriate plasticity/elasticity term in accordance with ASTM D 2488-93. 

Interlayered soil should each be described starting with the predominant type. An 
introductory name, such as “Interlayered Sand and Silt,” should be used. In addition, 
the relative proportion of each soil type should be indicated (see Table 1 for example). 

Where helpful, the evaluation of plasticity/elasticity can be justified by describing 
results from any of the visual-manual procedures for identifying fine-grained soils, 
such as reaction to shaking, toughness of a soil thread, or dry strength as described in 
ASTM D 2488-93. 

.- 

Group Symbol 

The appropriate group symbol from ASTM D 2488-93 must be given after each soil 
name. The group symbol should be placed in parentheses to indicate that the 
classification has been estimated. 

In accordance with ASTM D 2488-93, dual symbols (e.g., GP-GM or SW-SC) can be 
used to indicate that a soil is estimated to have about 10 percent fines. Borderline 
symbols (e.g., GM/SM or SW/SP) can be used to indicate that a soil sample has been 
identified as having properties that do not distinctly place the soil into a specific 
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group. Generally, the group name assigned to a soil with a borderline symbol should 
be the group name for the first symbol. The use of a borderline symbol should not be 
usedindiscrimin ately. Every effort should be made to first place the soil into a single 
group. Grain size is estimated in accordance with ASTM D 2488-93 (Table 2). 

Color 

The color of a soil must be given. The color description should be based on the 
Munsell system. The color name and the hue, value, and chroma should be (given. 

Moisture Content 

The degree of moisture present in a soil sample should be defined as dry, moist, or 
wet. Moisture content can be estimated from the criteria listed on Table 3. 

Relative Density or Consistency 

Relative density of a coarse-grained (cohesionless) soil is based on N-values (ASTM D 
1586-84). If the presence of large gravel, disturbance of the sample, or non-standard 
sample collection makes determination of the in situ relative density or consistency 
difficult, then this item should be left out of the description and explained in the 
Comments column of the soil boring log. 

Consistency of fine-grained (cohesive) soil is properly based on results of pocket 
penetxometer or torvane results. In the absence of this information, consistency can be 
estimated from N-values. Relationships for determining relative density or 
consistency of soil samples are given in Tables 4 and 5. 

Soil Structure, Mineralogy, and Other Descriptors 

Discontinuities and inclusions are important and should be described. Such features 
include joints or fissures, slickensides, bedding or laminations, veins, root holes, and 
wood debris. 

Significant mineralogical information such as cementation, abundant mica, or unusual 
mineralogy should be described. 

Other descriptors may include particle size range or percentages, particle angularity or 
shape, maximum particle size, hardness of large particles, plasticity of fines, dry 
strength, dilatancy, toughness, reaction to HCl, and staining, as well as other 
information such as organic debris, odor, or presence of free product. 

Equipment and Calibration 

Before starting the testing, the equipment should be inspected for compliance with the 
requirements of ASTM D 1586-84. The split-barrel sampler should measure 2-inch or 
3-inch O.D., and should have a split tube at least 18 inches long. The minimum size 
sampler rod allowed is “A” rod (1-5/8-i&r O.D.). A stiffer rod, such as an “IV’ rod 
(2-5/S-inch O.D.), is required for depths greater than 50 feet. The drive weight 
assembly should consist of a 140-pound or 3Oq-pound hammer weight, a drive head, 
and a hammer guide that permits a free fall of 30 inches. 
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IV. Attachments 
ASTM D 2488-93: Standard Practice for Description and Identification of Soils (Visual- 
Manual Procedures). 

V. Key Checks and Preventive Maintenance 
Check entries to the soil-boring log and field logbook in the field; because the samples 
will be disposed of at the end of fieldwork, confirmation and corrections cannot be 
made later. Check that sample numbers and intervals are properly specified. Check 
that drilling and sampling equipment is decontaminated using the procedures defined 
in SOP Decontamination of Drilling Rigs and Equipment. 
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4Tb Designation: D 2488 - 93 

Standard Practice for 
Description and Identification of Soils (Visual-Manual 
Procedure)’ 

This standard is issued under the fixed designation D 2488: the number immediately following the designation indicates the year of 
original adoption or. in the case of revision. the year of last rwision. A number in parentheses indicates the year of last reapprowl. A 
superscript epsilon (0 indicates an editorial change since the last revision or reapproval. 

This standard has been approved .for use by agencies of the Department of De/ense. Consult the DOD index of Specifications and 
Smndards for the spectjic year of issue which has been adopted by the Department qf Defense. 

1. Scope 
1.1 This practice covers procedures for the description of 

soils for engineering purposes. 
1.2 This practice also describes a procedure for identifying 

soils, at the option of the user, based on the classification 
system described in Test Method D 2487. The identification 
is based on visual examination and manual tests. It must be 
clearly stated in reporting an identification that it is based on 
ivisual-manual procedures. 

1.2.1 When precise classification of soils for engineering 
purposes is required, the procedures prescribed in Test 
Method D 2487 shall be used. 

1.2.2 In this practice, the identification portion assigning 
a group symbol and name is limited to soil particles smaller 
than 3 in. (75 mm). 

1.2.3 The identification portion of this practice is limited 
to naturally occurring soils (disturbed and undisturbed). 

NOTE I-This practice may be used as a descriptive system applied 
to such materials as shale. claystone, shells, crushed rock, etc. (Se-e 
Appendix X2). 

1.3 The descriptive information in this practice may be 
used with other soil classification systems or for materials 
other than naturally occurring soils. 

1.4 This standard does not purport to address all of the 
safety problems, if any, nssociated with its use. It is the 
responsibility of the user of this standard to establish appro- 
priate safety and health practices and determine the applica- 
bility of regulatory limitations prior to use. For specific 
precautionary statements see Section 8. 

1.5 The values stated in inch-pound units are to be 
regarded as the standard. 

2. Referenced Documents 

2.1 ASTM Standards: 
D 653 Terminology Relating to Soil, Rock, and Contained 

Fluids2 
D 1452 Practice for Soil Investigation and Sampling by 

Auger Borings2 
D 1586 Method for Penetration Test and Split-Barrel 

Sampling of Soils2 

1 This practice is under the jurisdiction of ASTM Committee D-l 8 on Soil and 
Rock and is the direct responsibility of Subcommittee D18.07 on Identification 
and Classification of Soils. 

Cuncnt edition approved Sept. 15. 1993. Published November 1993. Originally 
published as D 2488 - 66 T. Last previous edition D 2488 - 90. 

2 Annual Book of ASTM Standards. VolO4.08. 
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D 1587 Practice for Thin-Walled Tube Sampling of Soi 
D 2113 Practice for Diamond Core Drilling for S 

Investigation2 
D2487 Classification of Soils for Engineering Purpo: 

(Unified Soil Classification System)2 
D4083 Practice for Description of Frozen Soils (Visu 

Manual Procedure)2 

3. Terminology 
3.1 Definitions: 
3.1.1 Except as listed below, all definitions are in ace 

dance with Terminology D 653. 
Non 2-For particles retained on a 3-in. (75-mm) US stand 

sieve. the following definitions are suggested: 
Cobbles-particles of rock that will pass a. 12-in. (300-mm) 4u 

opening and be retained on a 3-in. (75-mm) sieve. and 
Boulders-particles of rock that will not pass a 12-in. (300-11 

square opening. 

3.1.1.2 clay-soil passing a No. 200 (75~urn) sieve tl 
can be made to exhibit plasticity <putty-like properti 
within a range of water contents, and that exhibits consid 
able strength when air-dry. For classification, a clay i! 
fine-grained soil, or the fine-grained portion of a soil, wit] 
plasticity index equal to or greater than 4. and the plot 
plasticity index versus liquid limit falls on or above the L1 
line (see Fig. 3 of Test Method D 2487). 

3.1.1.3 gravel-particles of rock that will pass a 3. 
(75-mm) sieve and be retained on a No. 4 (4.75-mm) sic 
with the following subdivisions: 

coarse-passes a 3-in. (75-mm) sieve and is retained OI 

%-in. (1 g-mm) sieve. 
fine-passes a Y d-in. (1 g-mm) sieve and is retained OI 

No. 4 (4.75-mm) sieve. 
3.1.1.4 organic clay-a clay with sufficient organic u 

tent to influence the soil properties. .For classification, 
organic clay is a soil that would be classified as a clay, exe 
that its liquid limit value after oven drying is less than 75 
of its liquid limit value before oven drying. 

‘3.1.1.5 organic silt-a silt with suflicient organic cant 
to influence the soil properties. For classification, an orga 
silt is a soil that would be classified as a silt except that 
liquid limit value after oven drying is less than 75 % of 
liquid limit value before oven drying. 

3.1.1.6 peat-a soil composed primarily of vegetable tit 
in various stages of decomposition usually with an or@ 
odor, a dark brown to black color, a spongy consistency, ac 
texture ranging from fibrous to amorphous. 

3.1.1.7 sand-particles of rock that will pass a NO 



GROUP SYMBOL GROUP NAME.. 

< 

<30X plus No. 200 
15.25% plus No. 200 Lam clay with und 

CL % sand <X gravel - Laen cley with pravel 
% sand 2% of 9rewl 

>30% plus No. 200 - Sandy leen clay with 9rev* 
% sand <% gravel <15X send - Gravelly lam clav 

215% vend - Gravelly lern clay with vend -. 

<30X plus No. 200 \ <15% plus No. 200 *Silt 
15.25% plus No. 200 = ?4 und 2% grevel - Silt with sand 

ML x Band <% 9rawl -Silt with gravel 
% smd 2% of gravel 

130% plus No. 200 
s<l5%9ravel-Sandv silt 

215% gravel ____) Smdy silt with gravel 
X sand <X gravel <15X nnd - Grevelly silt 

215% sand - GrJvellv silt with und 

< 

GO% plus No. 200 c <15X plus No. 200 
L 1525% plus No. 200 

mFti cley 
% sand 2% prrel - Fat cloy with and 

CH % sand <X gravel - Fet clay with. gravel 
% send 2% of 9revel 230% plus No. 200 >15% 9ravel - dandy fat clay wah grevel... 
X und <% 9r8vel <15X und - Grevelly fat clay 

215% sand --Grevelly fat CIJV with rm 

GO% plus No. 200 c <15X plus No. 200 
------a 15.25% plus No. 200 *Elastic silt 

-Elmic silt with sand 

MH % send <% gravel - Elastic silt with 9r~vel 
% sand 2% of 9revel <15X grevel - Sandy elastic silt 

230% plus No. 200 215% 9mvel ____c Sandy elmic silt with pravel 
% sand <x 9rwd <15X sand - G~Jv~Iv elestic silt 

215% mnd ____c Gravelly elastic silt with s .. 

N~~~-Pmteges are based on estimating amounts of firms, sand, and gmml to the nearest 5 %. 

FIG. la flow Chart tar Identifying Inorganic Fine&rained Soil (50 X or more fines) 

(4.75-mm) sieve and be retained on a No. 200 (7%pm) sieve 
with the following subdivisions: 

coarse-passes a No. 4 (4.7%mm) sieve and is retained on 
a No. 10 (2.00-mm) sieve. 

medium-passes a No. 10 (2.00-mm) sieve and is retained 
on a No. 40 (42%pm) sieve. 

fine-passes a No. 40 (425~pm) sieve and is retained on a 
No. 200 (75ym) sieve. 

3.1.1.8 silt-soil passing a No. 200 (75ym) sieve that is 
nonplastic or very slightly plastic and that exhibits little or no 
strength when air dry. For classification, a silt is a fine- 
grained soil, or the fine-grained portion of a soil, with a 
plasticity index less than 4, or the plot of plasticity index 
versus liquid limit falls below the “A” line (see Fig. 3 of Test 
Method D 2487). 

GROUP SYMBOL 

4. Summary of Practice 
4.1 Using visual examination and simple manual tests, 

this practice gives standardized criteria and procedures for 
describing and identifying soils. 

4.2 The soil can be given an identification by assigning 
group symbol(s) and name. The flow charts, Figs. la and lb 
for fine-grained soils, and Fig. 2, for coarse-grained soils, can 
be used to assign the appropriate groupsymbol and nam’ 
If the soil has properties which do not distinctly place it int.. 
a specific group, borderline symbols may be used, see 
Appendix X3. 

NOTE )--It is suggested that a distinction be made between du 
symbols and borderline symbols. 

Dual Symbol-A dual symbol is two symbols sepamted by a hyphen, 
for example. GP-GM, SW-SC, CL-ML used to indicate that the soil h 
been identified as having the properties of a classification in accordan 
with Test Method D 2487 where two symbols are required. Tw, 
symbols are required when the soil has between 5 and 12 % tines or 

GROUP NAME 

< 

-30% plus No. 200 K <15X plu# No. 200 - Orgerm soil 

OL/OH 
15.2SX plus No. 200 

,-==T 
X send 2% grew- Orgenie roil with und 
k sand <X 9ravel - Or9anic vail with 9revel 

230% plus No. 200 <XM-x9’ewt- 
<15% grew1 w Sendy or9enic vail ,I 
215% 9mvel - Smdy oqanic soil with 9revt 

X”d<X9’ove~- 
<15X sand - Gravelly or9enic soil 
215% und - Gravelly 0-s soil with YM 

Na-hcentages are based on estimating amounts of fines. sand. and gravel to the nmmst 5 X. 

FIG. lb Row Chart for Identifying Organic FinsGrained Soil (50 X or more fines) 
.I 
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GROUP SYMBOL GROUP NAME 

when the liquid limit and plasticity index values plot in the CL-ML area results for typical soils of each type with their visual and manu 
of the plasticity chart. Characteristic. 

Borderline Symbol-A borderline symbol is two symbols separated 
by a slash, for example, CL/CH, GM/SM, CL/ML. A borderline symbol 
should be used to indicate that the soil has been identified as having 
propcrtics that do not distinctly place the soil into a speci!ic group (see 
Appendix X3). 

5. Significance and Use 
5.1 The descriptive information required in this practice 

can be used to describe a soil to aid in the evaluation of its 
significant-properties for engineering use. 

5.2 The descriptive information required in this practice 
should be used to supplement the classification of a soil as 
determined by Test Method D 2487. 

5.3 This practice may be used in identifying soils using the 
classikation group symbols and names as presoribed in Test 
Method D 2487. Since the names and symbols used in this 
practice to identify the soils are the same as those used in 
Test Method D 2487, it shag be clearly stated in reports and 
all other appropriate documents, that the classification 
symbol and name are based on visual-manual procedures. 

5.4 This practice is to be used not only for identification 
of soils in the field, but also in the office, laboratory, or 
wherever soil samples are inspected and described. 

5.5 This practice has particular value in grouping similar 
soil samples so that only a minimum number of laboratory 
tests need be run for positive soil classification. 

5.6 When describing and identifying soil samples from 
given boring, test pit, or group of borings or pits, it is n( 
necessary to follow all of the procedures in this practice f! 
every sample. Soils which appear to be similar can E 
grouped together, one sample completely described ar 
identified with the others referred to as similar based c 
performing only a few of the descriptive and identificatic 
procedures described in this practice. 

5.7 This practice may be used in combination wil 

Practice D 4083 when working with frozen soils. ’ 

6. Apparatus 1 

6.1 Required Apparatus: . . 

6.1.1 Pocket Knife or Small Spa;?&. 
6.2 Useful Auxiliary Apparatus: 
6.2.1 Small Test Tube and Stopper (or jar with a lid). 
6.2.2 Small Hand Lens. I 

7. Reagents 

NUTE 4-The abiity to describe and identify soils correctly is learned 
more readily under the guidance of experienced personnel, but it may 
also be acquired systematically by comparing numerical laboratory test 

7.1 Purity of Water-Unless otherwise indicated, refe 
ences to water shah be understood to mean water from a ci 
water supply or natural source, inchtding non-potable watt 

7.2 Hydrochloric Acid-A small bottle of dilute hydr 
chloric acid, HCI, one part HCl (10 N) to three parts Wat 
(This reagent is optional for use with this practice). S 
Section 8. 
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(a) Rounded (b) Angular 

(c) Subrounded (d) Suban@ar 

FIG. 3 Typical Angularity of Bulky Greins 

8. Safety Precautions 

8.1 When preparing the dilute HCl solution of one part 
concentrated hydrochloric acid ( 10 Iv) to three parts of 
distilled water, slowly add acid into water following necessary 
safety precautions. Handle with caution and store safely. If 
solution comes into contact with the skin, rinse thoroughly 
with water. 

8.2 Caution-Do not add water to acid. 

9. sampiiag 
9.1 The sanple shall be considered to be representative of 

the stratum !?om which it was obtained by an appropriate, 
accepted, or standard procedure. 

NOTE 5--Preferably, the sampling procedure should be identified as 
having been conducted in accordance with Practices D 1452. D 1587, or 
D 2113. or Method D 1586. 

9.2 The sample shalI be carefully identified as to origin. 

NOTE 6-Remarks as to the origin may take the form of a boring 
number and sample number in conjunction with a job number, a 
geologic stratum, a pedologic horizon or a location description with 
nspoct to a permanent monument, a grid system or a station number 
and offset with respect to a stated centerline and a depth or elevation. 

9.3 For accurate description and identification, the min- 
imum amount of the specimen to be examined shall be in 

TABLE 1 Criteria for Describing Anguhity of COaW-GlainOd 
Particle8 (see flg. 3) 

oeseriptlul Criteria 
Ang* PaBides have sharp edges and relatively f2ana Sides with 

unpdishecf sutfacss 
Subangular Parlides are similar to angular cfesuiptbn but have 

-edges 
sukanded Plutides have neerly plane sides but have wekounded 

mmedges 
bJndecl Partides have smoothly curved sides and no edges 

accordance with the following schedule: 
Maximum Particle Sii, Minimum Specimen Size. 

Sieve Opening Dry Weight 

4.75 mm (No. 4) IOU g (0.25 lb) 
9.5 mm (H in.) 200 g (0.5 lb) 
19.0 mm (34 in.) 1.0 kg (2.2 lb) 
38. I mm ( 1 l/z in.) 8.Okg(l8 lb) 
75.0 mm (3 in.) 60.0 kg (132 lb) 

NATE 7--If random isolated particles are encountered that ar‘ 
significantly larger than the particles in the soil matrix, the soil matr 
can be accurately described and identified in accordance with ti.. 
preceeding schedule. 

9.4 If the field sample or specimen being examined 
smaller than the minimum recommended amount, tt 
report shaIl include an appropriate remark. 

10. Descriptive Information for Soils 

10.1 Angularity-Describe the angularity of the sanu 
(coarse sizes only), gravel, cobbles, and boulders, as angular, 
subangular, subrounded, or rounded in accordance with ti’--~ 
criteria in Table 1 and Fig. 3. A range of angularity may 
stated, such as: subrounded to rounded. 

10.2 Shape-Describe the shape of the gravel, cobbles. 
and boulders as flat, elongated, or flat and elongated if th 
meet the criteria in Table 2 and Fig. 4. Otherwise, do n. 
mention the shape. indicate the fraction of the particles thal 
have the shape, such as: one-third of the gravel particles rW 
flat. 

10.3 Color-Describe the color. Color is an importati 
property in identifj4ng organic soils, and within a giver 

TABLE 2 Criteria for Describing Partkle Shape (see Fig. 4) 

R;epaRideshapes~lk,desaibedasfdbwswherelength.width,~ 
thbkness refer to the gmatest. intermediate. and k38st diis of a par?& 
reepeetlvely. 

flat PMiL%WithWidUl/thii>3 
Elongated Parbcbswithkngth/widm>3 
Flat and elongated Partfcbsmeetcnttiafortx2thfiatandel0tvJated ,..>.- 

181 



PARTICLE SHAPE 

W=WIDTH 
T =THICKNESS 
L = LENGTH 

FLAT: W/T > 3 
ELONGATED: L/W >3 
FLAT AND ELONGATED: 

- meets both criteria 
PIG. 4 Criteria for Particle Shape 

TABLE 3 Criteria for Describina Moirture Condition 

DesuiptiM crneria 

Dry 
Mist 
wet 

Absenoe of moisture. dusty. dry to ths touch 
Damp but no visibhe watt% 
Visible free water. usudty soil is below Water tabk 

locality it may also be useful in identifying materials of 
similar geologic origin. If the sample contains layers or 
patches of varying colors, this shah be noted and all 
representative colors shall be described. The color shah be 
described for moist samples. If the color represents a dry 
condition, this shall be stated in the report. 

10.4 Odor-Describe the odor if organic or unusual. Soils 
containing a significant amount of organic material usually 
have a distinctive odor of decaying vegetation. This is 
especially apparent in fresh samples, but if the samples are 
dried, the odor may often be revived by heating a moistened 
sample. If the odor is unusual (petroleum product, chemical, 
and the like), it shall be described. 

10.5 Moisfure Condition-Describe the moisture condi- 
tion as dry, moist, or wet, in accordance with the criteria in 
Table 3. 

10.6 HCZ Reaction-Describe the reaction with HCl as 
none, weak, or strong, in accordance with the c&era in 
Table 4. Since calcium carbonate is a common cementing 
agent, a report of its presence on the basis of the reaction 
with dilute hydrochloric acid is important. 

TABLE 4 Crfteria for Oeecribing the Reaction Wii HCI 

Descnption Criteria 

None No visibk reaction 
Weak Some reaotlon, vath bubbles forming slowly 
Strong Viit reaction, with bubbles formsq Immediately 

TABLE 5 Criteria for Demcribinq~ Consistency 

Descrip6on ChWtlti 

very soft Thumb will penetrate soil rnrxe thw 1 in. (25 mm) 
son ThumbwlUpenetratesollabout1 in.(2Smm) 
Fii Thumb will indsnt soil about % in. (6 mm) 
Hard Thumb will not indent soil but readily indented tim thumbnail 
Very hard Thumbnail wilt not indent soil 

10.7 Consistency-For intact fine-grained soil, describe 
the consistency as very soft, soft, firm, hard, or very hard, in 
accordance with the criteria in Table .5. This observation is. 
inappropriate for soils with significant amounts of gravel. 

10.8 Cementation-Describe the cementation of intact 
coarse-grained soils as weak, moderate, or strong, in accord- 
ance with the criteria in Table 6. 

10.9 Strucrure-Describe the structure of intact soils in 
accordance with the criteria in Table 7. 

10.10 Range of Particle Sizes-For gravel and sand co& 
ponents, describe the range of particle sixes within each 
component as defined in 3.1.2 and 3.1..6. For example, about 
20 % fine to coarse gravel, about 40 % fine to coarse sand,, 

10.11 Maximum Particle Size-Describe the maximum. 
particle size found in the sample in accordance with the 
following information: 

- 

10.11 .l Sand Size-If the maximum particle size is ‘k’ 
sand size, describe as fine, medium, or coarse as defined ink 
3.1.6. For example: maximum particle size, medium sand,+ 

10.11.2 Gravel Size-If the maximum particle sixe is ,B 1 
gravel size, describe the maximum particle size as the 
smahest sieve opening that the particle wiIl pass. Foi 
example, maximum particle size, 1 V2 in. (will pass a 1 V2-ti’ 

square opening but not a %-in. square opening). ,I? 
10.11.3 Cobble or Boulder Size-If the maximum park 

size is a cobble or boulder size, describe the maximu& 
dimension of the largest particle. For example: maximu$ 
dimension, 18 in. (450 mm). * 

10.12 Hardness-Describe the hardness of coarse sand* 
and larger particles as hard, or state what happens when th$ 
particles are hit by a hammer, for example, gravel-si+!i 
particles fracture with considerable hammer blow, some 
gravel-size particles crumble with hammer blow. “w 
means particles do not crack, fracture, or crumble under 1. 
hammer blow. :j 

10.13 Additional comments shall be noted, such as k 
presence of roots or root holes, difficulty in drilling ($ 
augering hole, caving of trench or hole, or the presencti~ 
mica. 

10.14 A local or commercial 

oescrlption 

Weak 
Moderate CNlllMesWksaksWlth 
Strong 
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TABLE 7 Criteria for Describing Structure 

oesaiptitm Criteria 

StdtiC!d Aitenmting layers of var)nng matenal or color with layer3 at 
least 6 mm thiik: note thickness 

Lemlnated Alternating layers of varying material or color with the 
layers less than 6 mm thii: note thickness 

Fissured Breaks along definite planes of fracture with lii 
resistance to fracturing 

SliiEflsided Fracture planes appear Hished or glossy. sometimes 
striated 

BW Cohssive soil that can be brokan down into small angular 
lumps which resist further braakdown 

lndusm of small pockets of diierent soils, such as small 
lenses of sand scattered through a mass of cJay; note 
WkkmtsS 

HomogerwKIus Same ccbf and appearance mr0ughmt 

tation of the soil, or both, may be added if identified as such. 
10.15 A classification or identification of the soil in 

accordance with other classification systems may be added if 
identified as such. 

11. Identification of Peat 
11.1 A sample composed primarily of vegetable tissue in 

various stages of decomposition that has a fibrous to 
amorphous texture, usually a dark brown to black color. and 
an organic odor, shall be designated as a highly organic soil 
and shall be identified as peat, PT, and not subjected to the 
identification procedures described hereafter. 

12. Preparation for Identification 

12.1 The soil identification portion of this practice is 
based on the portion of the soil sample that will pass a 3-in. 
(75-mm) sieve. The larger than 3-in. (75-mm) particles must 
be removed, manually, for a loose sample, or mentally, for 
an intact sample before classifying the soil. 

12.2 Estimate and note the percentage of cobbles and the 
percentage of boulders. Performed visually, these estimates 
will be on the basis of volume percentage. 

NOTE I-Since the percentages of the particle-size distribution in 
Test Method D 2487 are by dry weight. and the estimates of percentages 
for gravel, sand, and tines in this practice are by dry weight, it is 
recommended that the report state that the percentages of cobbles and 
boulders are by volume. 

12.3 Of the fraction of the soil smaller than 3 in. (75 mm), 
estimate and note the percentage, by dry weight, of the 
gravel, sand, and lines (see Appendix X4 for suggested 
procedures). 

NOTE g-Since the particle-size components appear visually on the 
basis of volume, considerable experience is required to estimate the 
Percentages on the basis of dry weight. Fmuent comparisons with 
laboratory particle-size analyses should be made. 

12.3.1 The percentages shall be estimated to the closest 
5 %. The percentages of gravel, sand, and fines must add up 
to 100 %. 

12.3.2 If one of the components is present but not in 
sufficient quantity to be considered 5 % of the smaller than 
3’ -m. (75-mm) portion, indicate its presence by the term 
truce, for example, trace of fines. A trace is not to be 
Considered in the total of 100 9% for the components. 

13. PreIiminary identification 

13.1 The soil is fine grained if it contains 50 % or more 

lines. Follow the procedures for identifying fine-grained soils 

of Section 14. 
13.2 The soil is coarse grained if it contains less than 50 9%’ 

fines. Follow the procedures for identifying coarse-grained 
soils of Section 15. 

. 
14. Procedure for Identifying Fine-Grained Soils 

14.1 Select a representative sample of the material for 
examination. Remove particles larger than the No. 40 sieve_.- 
(medium sand and larger) until a specimen equivalent tc 
about a handful of material is available. Use this specimen. 
for performing the dry strength, dilatancy, and toughness 
tests. 

14.2 Dry Strength: 
14.2.1 From the specimen, select enough material to molt. 

into a ball about 1 in. (25 mm) in diameter. Mold the 
material until it has the consistency of putty, adding water i”’ 
necessary. 

14.2.2 From the molded material, make at lea& three test 
specimens. A test specimen shall be a ball of material about_ 
l/z in. (12 mm) in diameter. Allow the test specimens to d? 
in air. or sun, or by artificial means. as long as thu 
temperature does not exceed 6o’C. 

14.2.3 If the test specimen contains natural dry lumps-... 
those that are about V2 in. (12 mm) in diameter may be usec 
in place of the molded balls. 

NOTE IO-The process of molding and drying usually produces 
higher strengths than are found in natural dry lumps of soil. 

14.2.4 Test the strength of the dry balls or lumps b- 
crushing between the fingers. Note the strength as none, low, 
medium, high, or very high in accorance with the criteria ir- 
Table 8. If natural dry lumps are used, do not use the result 
of any of the lumps that are found to contain particles 01 
coarse sand. 

14.2.5 The presence of high-strength water-soluble ce- 
menting materials, such as calcium carbonate, may causi 
exceptionally high dry strengths. The presence of calcium 
carbonate can usually be detected from the intensity of the 
reaction with dilute hydrochloric acid (see 10.6). 

14.3 Dilatancy: 
14.3.1 From the specimen, select enough material to mold 

into a ball about V2 in. ( 12 mm) in diameter. Mold the- 
material, adding water if necessary, until it has a soft, but nc 
sticky, consistency. 

14.3.2 Smooth the sok ball in the palm of one hand with 
the blade of a knife or small spatula. Shake horizontall!‘-. 
striking the side of the hand vigorously against the othe 
hand several times. Note the reaction of water appearing on 

TABLE 8 Criteria for Describing Dry Sffength 

DBCliption criteria 

None The dry spearnan crumble+ into powder with mare pressure 
ofhandung “” 

LOW Tha dry spedmen caumblss into powder with some fing 
pressure 

Medium The dty specimen basks into pieces or crumbles with 
con- finger pressure 

High The dry spsemen oannot be lxoken with finger pressur 
Speciman will braak into pieces between mumb and a ha 
surfecs 

Very high ThedtyspecimencannotbebrokenMweenthethumbanda 
hardaurfaca 
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TABLE 9 Criteria for Descrfbing Dilatancy 

Desotlption Crttena 

NOIW No visible change in tha specimen 
SOW Water appears slowly on tha surface of the speamen during 

shaking and does not disappear or disappears slowly upon 
squeezing 

-w Water appears quickly on the surface of tha specimen during 
shaking and disappears quickly upon squeezing 

TABLE 10 Ctftetia for Describing Toughness 

crltstta 

Low Only slight pressure is required to roll the thread near the 
plastic limit. The thread and the lump am weak and soft 

Medium Medium pressure is required to roll the mraad to near the 
pi&k limit. The thread and the lump have meclium sWne@s 

Hbh Considerable pressure is required to roll me thread to near me 
piaatfc limit. The thread and the lump have very high 
stlffneas 

d# D 2488 
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the surface of the soil. Squeeze the sample by closing the 
hand or pinching the soil between the fingers, and note the 
reaction as none, slow, or rapid in accordance with the 
criteria in Table 9. The reaction is the speed with which 
water appears while shaking, and disappears while squeezing. 

14.4 Toughness: 
14.4.1 Following the completion of the dilatancy test, the 

test specimen is shaped into an elongated pat and rolled by 
hand on a smooth surface or between the palms into a thread 
about i/s in. (3 mm) in diameter. (If the sample is too wet to 
roll easily, it should be spread into a thin layer and allowed 
to lose some water by evaporation.) Fold the sample threads 
and reroll repeatedly until the thread crumbles at a diameter 
of about %I is. The thread will crumble at a diameter of r/s 
in. when the soil is near the plastic limit. Note the pressure 
required to r,Yl the thread near the plastic limit. Also, note 
the strength of the thread. After the thread crumbles, the 
pieces shod1 be lumped together and kneaded until the 
lump crumbies. Note the toughness of the material during 
kneading. 

14.4.2 Describe the toughness of the thread and lump as 
low, medium, or high in accordance with the criteria in 
Table 10. 

14.5 Plasticity-On the basis of observations made during 
the toughness test, describe the plasticity of the material in 
accordance with the criteria given in Table 11. 

14.6 Decide whether the soil is an inorganic or an organic 
fine-grained soil (see 14.8). If inorganic, follow the steps 
given in 14.7. 

14.7 Identification of Inorganic Fine-Grained Soils: 

TABLE 11 Critefia for Oescribina Plasticitv 

clitstta 

Et?- A V&L @-mm) thmad cannot be rollad at any water amtant 
ThathreadcanbamlyberolledandthalumpCannOtbe 

ftiwhendriarmanmeplasticlimit 
Msdium The mread is easy to roll and not much tima is required to 

reach me plastic limit. The thread cannot be rerolled aftw 
reachii tha plastic limit. The lump crumbles whan drier 
than the plastic limit 

Hbh It takes mnsideraMe time rolling and kneading to reach tha 
*tic timit. Tha thread can be rardlad savaral times after 
madtingthep!aaticCmit.ThalumpcanbefonMdwithOut 
crumbliiwhendrierthantheplasticlimit 

14.7.1 Identify the soil as a lean clay, CL, if the soil has 
medium to high dry strength, no or slow dilatancy, and 
medium toughness and plasticity (see Table 12). 

14.7.2 Identify the soil as a fat clay, CH. if the soil has 
high to very high dry strength, no dilatancy, and high 
toughness and plasticity (see Table 12). 

14.7.3 Identify the soil as a silt, ML, if the soil has no to 
low dry strength, slow to rapid dilatancy, and low toughness 
and plasticity, or is nonplastic (see Table 12). 

14.7.4 Identify the soil as an elastic silt, MH, if the soil has 
low to medium dry strength, no to slow dilatancy, and low to 
medium toughness and plasticity (see Table 12). 

NOTE 1 l-These properties are similar to those for a lean clay. 
However, the silt will dry quickly on the hand and have a smooth, silky 
feel when dry. Some soils that would classify as MH in accordance with 
the criteria in Test Method D 2487 are visually difficult to distinguish 
from lean clays, CL It may be necessary to perform laboratory testing 
for proper identification. 

14.8 Identification of Organic FineGrained Soils: 
14.8.1 Identify the soil as an organic soil, OL/OH, if the 

soil contains enough organic particles to influence the soil 
properties. Organic soils usually have a dark brown to black 
color and may have an organic odor. Often, organic soils will 
change color, for example, black to brown, when exposed to 
the air. Some organic soils will lighten in color significantly 
when air dried. Organic soils normally will not have a high 
toughness or plasticity. The thread for the toughness test will 
be spongy. 

NOTE 12-In some cases, through practice and experience, it may bc 
possible to further identify the organic soils as organic silts or organit 
clays, OL or OH. Corzekions between the dilatancy, dry strength 
toughness tests, and laboratory tests can be made to identify organic soil! 
in certain deposits of similar materials of known geologic origin. , 

14.9 If the soil is estimated to have 15 to 25 % sand 01 
gravel, or both, the words “with mnd” or “with gravel 
(whichever is more predominant) shall be added to the grout 
name. For example: “lean claj with sand, CL” or “silt witl 
gravel, ML” (see Figs. 1 a and 1 b). If the percentage of sand i 
equal to the percentage of gravel, use “with sand.” 

14.10 If the soil is estimated to have 30 % or more sand o 

gravel, or both, the words “sandy” or “gravelly” shall b 
added to the group name, Add the word “sandy” if ther 
appears to be more sand than gravel. Add the won 

“gravelly” if there appears to be more gravel than sand. FO 
example: “sandy lean clay, CL”, “gravelly fat clay, CH”, a 
“sandy silt, ML” (see Figs. la and lb). If the percentage C 
sand is equal to the percent of gravel, use “sandy.” 

15. Procedure for Identifying Coa~sffiraine!d Soils (COI 

tams less than 50 % lines) 
15.1 The soil is a gravel if the percentage of gravel 

estimated to be more than the percentage of sand. 

TABLE 12 Identification of Inorganic Fine-Gmined Soil8 from 
Manual Tests 

,soll 
SVmM D’-YS-‘N’ mta’=Y Toughness 

ML Nmetolow slowton3#d Loworthmadoanm 

CL Medium to high Nonetoslow Medium 
MH LowtomadkJm Ncm to ylow Low to fmdium 
CH Hlghtow?fyh@ Nme w 
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15.2 The soil is a sand if the percentage of gravel is 
estimated to be equal to or less than the percentage of sand. 

15.3 The soil is a clean gravel or clean sand if the 
percentage of fines is estimated to be 5 % or less. 

15.3.1 Identify the soil as a well-graded gravel, GW, or as 
a well-graded sand, SW, if it has a wide range of particle sizes 
and substantial amounts of the intermediate particle sizes. 

15.3.2 Identify the soil as a poorly graded gravel, GP, or as 
a poorly graded sand, SP, if it consists predominantly of one 
size (uniformiy graded), or it has a wide range of sizes with 
some intermediate sizes obviously missing (gap or skip 
grade& 

15.4 The soil is either a gravel with fines or a sand with 
jines if the percentage of fines is estimated to be 15 % or 
more. 

15.4.1 Identify the soil as a clayey gravel, GC, or a clayey 
sand, SC, if the fines are clayey as determined by the 
procedures in Section 14. 

15.4.2 Identie the soil as a silty gravel, GM, or a silty 
sand, SM, if the fines are silty as determined by the 
procedures in Section 14. 

15.5 If the soil is estimated to contain 10 % fines, give the 
soil a dual identification using two group symbols. 

15.5.1 The first group symbol shall correspond to a clean 
gravel or sand (GW, GP, SW, SP) and the second symbol 
shall correspond to a gravel or sand with fines (GC, GM, SC, 
SM). 

15.5.2 The group name shall correspond to the first group 
symbol plus the words “with clay” or “with silt” to indicate 
the plasticity characteristics of the fines. For example: 
“well-graded gravel with clay, GW-GC” or “poorly graded 
sand with silt, SP-SM” (see Fig. 2). 

15.6 If the specimen is predominantly sand or gravel but 
contains an estimated 15 % or more of the other coarse- 
grained constituent, the words “with gravel” or “with sand” 
shall be added to the group name. For example: “poorly 
graded gravel with sand, GP” or “clayey sand with gravel, 
SC” (see Fig. 2). 

15.7 If the field sample contains any cobbles or boulders, 
or both, the words “with cobbles” or “with cobbles and 
boulders” shall be added to the group name. For example: 
“silty gravel with cobbles, GM.” 

16. Report 

16. I The report shall include the information as to origin, 
and the items indicated in Table 13. 

NOTE 13-Example: Clayey Gravel with Sand and Cobbles, GC- 
About 50 % fine to coast, subrounded to subangular gravel: about 30 % 
fine to coarse, subrounded sand; about 20 % fines with medium 
Plastidty, high dry Strength, no dilatancy, medium toughness; weak 

TABLE 13 Checklist for Description ot Boils 
1. Group name 
2. Group symbd 
3. Percant of wbbles or boukfers.. or both (by volume) 
4. Percent of gravel, send. or fines, or all three (by dry weight) 
5. Pattiislze range: 

Gravel-fine. coarse 
Sand-We. medium. coarse 

6. Particle angularity: angular, subangular. subrounded, rounded 
7. Pertide shape: (if appropnate) Rat. elongated. flat end mated 
6. Maximum particle sze or dimension 
9. Hardness of coarse send and larger particles 

10. Plasticity of fines: nonplastic, low, medium, hgh 
11. Dry strength: none. low. medium, high. very high 
12. Dilatancy: none, slow. repid 
13. Toughnessz low, medium, high 
14. Color (in moist condition) 
15. Odor (rnentnm only if organic or unusual) 
16. Moisture: dry, moist. wet 
17. Reactiw with I-Q none, weak, strong 
For intact samples: 
16. Consistency (fineqreined soils only): very soft. soft. firm, hard. very hard 
19. Structure: stratified. laminated. Rs.5ured. slickenuded. tensed. herrio- 

Q- 
20. Cementation: week, moderate, strong 
21. Localname 
22. Geologic cnterpretation 
23. Additional comments: presence of roots or root hoies. presence of mcca. 

gypsum. etc.. surface coatings on coarsegra~ned particles, caving or 
sloughing of auger hole or trench sides, dii m augefmg or excavating. __ 
etc. 

reaction with HCl: original field sample had about 5 % (by volume) 
subrounded cobbles, maximum dimension, 150 mm. ., 

In-Place Conditions-Firm, homogeneous, dry, brown 
Geologic Interpretation-Alluvial fan 
NOTE 14-Other exampies of soil descriptions and identification arc 

given in Appendixes XI and X2. 
NOTE 15-If desired, the percentages of gravel. sand and fines may 

be stated in terms indicating a range of percentages, as follom: 
Trace-Panicles are present but estimated to be less than 5 % 
Few-S to 10 % 
Little-15 to 25 % 
Some-30 to 45 % 
Mostl.v-50 lo 100 % 

16.2 If, in the soil description, the soil is identified using a _ 
classification group symbol and name as described in Test 
Method D 2487. it must be distinctly and clearly stated in log 
forms, summary tables, reports, and the like, that the symbol 
and name are based on visual-manual procedures. “. 

17. Precision and Bii 
17.1 This practice provides qualitative information only, 

therefore, a precision and bias statement is not applicable. 

18. Keywords 
18.1 classification: clay; gravei; organic soils; sand; silt; 

soil classification; soil description; visual classification -. 
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APPENDIXES 

(Nonmandatory Information) 

Xl. EXAMPLES OF VISUAL SOIL DESCRIPTIONS 

X 1.1 The following examples show how the information 
required in 16.1 can be reported. The information that is 
included in descriptions should be based on individual 
circumstances and need. 

Xl. 1.1 Well-Graded Gravel with Sand (Gw)-About 
75 % fine to coarse, hard, subangular gravei; about 25 % fine 
to coarse, hard, subangular sand; trace of fines; maximum 
size, 75 mm, brown, dry; no reaction with HCl. 

Xl. 1.2 Silty Sand with Gravel (SM,J-About 60 % pre- 
dominantly fine sand; about 25 % silty fines with low 
plasticity, low dry strength, rapid dilatancy, and low tough- 
ness; about 15 % fine, hard, subrounded gravel, a few 
gravel-size particles fractured with hammer blow; .maximum 

’ size, 25 mm; no reaction with HCl (Note-Field sample size 
smaller than recommended). 

In-Place Conditions-Firm, stratied and contains lenses 
of silt 1 to 2 in. (25 to 50 mm) thick, moist, brown to gray; 

in-place density 106 lb/fi3; in-place moisture 9 %. 
Xl. 1.3 Organic Soil (OL/OH)-About 100 % fines with 

low plasticity, slow dilatancy, low dry strength, and low 
toughness; wet, dark brown, organic odor, weak reaction 
with HCl. 

X 1.1.4 Silty Sand with Organic Fines (SM)-About 75 ?J 
fine to coarse, hard, subangular red&h sand; about 25 % 
organic and silty dark brown nonplastic fines with no dr) 
strength and slow dilatancy; wet; maximum size, coarse 
sand, weak reaction with HCl. .I 

X 1.1.5 Pooriy Graded Gravel with Silt, Sand. Cobbles am 
Boulders (GP-GM)-About 75 % fine to coarse, hard 
subrounded to subangular gravel; about 15 % fine, hard 
subrounded to subangular sand, about 10 % silty nonplastic 
fin&: moist, brown; no reaction with HCl; original lick 
sample had about 5 % (by volume) hard, subroundei 
cobbles and a trace of hard, subrounded boulders, with2 
maximum dimension of 18 in. (450 mm). ? 

? 

X2. USING THE IDENTIFICATION PROCEDURE AS A DESCRIPTIVE SYSTEM FOR SHALE, CLAYSTONE,? 
SHELLS, SLAG, CRUSHED ROCK, AND THE LIKE i! 

4 

X2.1 The identification procedure may be used as a IOO-mm) pieces of shale from power auger hole, dry, broth 
descriptive system applied to materials that exist in-situ as no reaction with HCl. After slaking in water for 24 li 
shale, claystone, sandstone, siltstone, mudstone, etc., but material identified as tiSandy Lean Clay (CL)“: about 60! 
convert to soils after field or laboratory processing (crushing, fines with medium plasticity, high dry strength, no dilatanc# 
slaking, and the like). and medium toughness; about 35 % fine to medium, haxt 

X2.2 Materials such as shells, crushed rock, slag, and the sand; about 5 % gravel-size pieces of shale. . 3 
like, should be identified as such. However, the procedures X2.4.2 Crushed Sandstone-Pmduct of cornme& 
used in this practice for describing the particle size and crushing operation; “Poorly Graded Sand with Silt (SP 
plasticity characteristics may be used in the description of the SM)“; about ‘90 % fine to medium sand; about 10 ?i 
material. If desired, an identification using a group name and 
symbol according to this practice may be assigned to aid in 

nonplastic fines; dry, reddish-brown, strong reaction w’$ 
HCl. 

describing the material. X2.4.3 Broken Shells-About 60 % gravel-size brok.‘. 
X2.3 The group symbol(s) and group names should be 3 shells; about 30 % sand and sand-size shell pieces; abo 

placed in quotation marks or noted with some type of 10 % fines; “Poorly Graded Gravel ‘with Sand (GP).” ,I : 
distinguishing symbol. See examples. X2.4.4 Crushed Rock-Processed From gravel and d 

X2.4 Examples of how group names and symbols can be bles in Pit No. 7; “Poorly Graded Gravel (GP)“; about 90 a 
incororated into a descriptive system for materials that are fine, hard, angular gravel-size particles; about 10 % 0 
not naturally occurring soils are as follows: hard, angular sand-size particles; dry, tan; no reaction wid 

X2.4.1 Shale Chunks-Retrieved as 2 to 4-in. (50 to HCl. ‘3 7 
8 

X3. SUGGESTED PROCEDURE FOR USING A BORDERLINE SYMBOL FOR SOILS WITH TWO POSSIBti 
IDENTIFICATIONS. ! : 

J 

X3.1 Since this practice is based on estimates of particle possible basic groups, a borderline symbol may be used 4 
size distribution and plasticity characteristics, it may be 
difficult to clearly identify the soil as belonging to one 

the two symbols separated by a slash. For example: SC/a: 
CL/CH. 4 

category. To indicate that the soil may fall into one of two X3.1.1 A borderline symbol may be used when tb :, 
#I 

186 



4$)) D 2488 

percentage of fines is estimated to be between 45 and 55 %. 
One symbol should be for a coarse-grained soil with fines 
and the other for a fine-grained soil. For example: GM/ML 
or CL/SC. 

X3.1.2 A borderline symbol may be used when the 
percentage of sand and the percentage of gravel are estimated 
to be about the same. For example: GP/SP, SC/GC, GM/ 
SM. It is practically impossible to have a soil that would have 
a borderline symbol of GW/SW. 

X3.1.3 A borderline symbol may be used when the soil 
could be either well graded or poorly graded. For example: 
GW/GP, SW/SP. 

X3.1.4 A borderline symboi may be use-d when the soil 
could either be a silt or a clay. For example: CL/ML, 
CH/MH, SC/SM. 

X3.1.5 A borderline symbol may be used when a fme- 

grained soil has properties that indicate that it is at the 
boundary between a soil of low compressibility and a soil of 
high compressibility. For example: CL/CH, MH/ML. 

X3:2 The order of the borderline symbols should reflect 
similarity to surrounding or adjacent soils. For example: soils 
in a borrow area have been identified as CH. One sample is 
considered to have a borderline symbol of CL and CH. To 
show similarity, the borderline symbol should be CH/CL. 

X3.3 The group name for a soil with a’ borderline symbol 
should be the group name for the fast symbol, except for: 

CL/CH lean to fat clay 
ML/CL clayey silt 
CL/ML silty clay 

X3.4 The use of a borderline symbol should not be used 
indiscriminately. Every effort shall be made to first place the 
soil into a single group. 

X4. SUGGESTED PROCEDURES FOR ESTIMATING THE PERCENTAGES OF GRAVEL, SAND, 
AND FINES IN A SOIL SAMPLE 

X4.1 Jar Method-The relative percentage of coarse- and 
fine-grained material may be estimated by thoroughly 
shaking a mixture of soil and water in a test tube or jar, and 
then allowing the mixture to settle. The coarse particles will 
fall to the bottom and successively finer particles will be 
deposited with increasing time; the sand sizes will fall out of 
suspension in 20 to 30 s. The relative proportions can be 
estimated from the relative volume of each size separate. 
This method should be correlated to particle-size laboratory 
determinations. 

X4.2 Visual Method-Mentally visualize the gravel size 
particles placed in a sack (or other container) or sacks. Then, 
do the same with the sand size particles and the fines. Then, 
mentally compare the number of sacks to estimate the 
percentage of plus No. 4 sieve size and minus No. 4 sieve size 

present. The percentages of sand and fines in the minus sieve 
size No. 4 material can then be estimated from the wash test 
(X4.3). 

X4.3 Wash Test Cfor relative percentages of sand and 
fines)-Select and moisten enough minus No. 4 sieve size 
material to form a I-in (25-mm) cube of soil. Cut the cube in 
half, set one-half to the side, and place the other half in a 
small dish. Wash and decant the fines out of the material in 
the dish until the wash water is clear and then compare the 
two samples and estimate the percentage of sand and fines. 
Remember that the percentage is based on weight, not 
volume. However, the volume comparison will provide a 
reasonable indication of grain size percentages. 

X4.3.1 While washing, it may be necessary to break down 
lumps of fines with the finger to get the correct percentages. 

X5. ABBREVIATED SOIL CLASSIFICATION SYMBOLS 

X5.1 In some cases, because of lack of space, an abbrevi- 
ated system may be useful to indicate the soil classification 
symbol and name. Examples of such cases would be graph- 
ical logs, databases, tables, etc. 

X5.2 This abbreviated system is not a substitute for the 
fuu name and descriptive information but can be used in 
Stipplementary presentations when the complete description 
is referenced. 

Prqk SUfflX: 

s=sandy .s=withsand 
g = gweuy g - with glavel 

c = with cobbles 
b = with bouldets 

X5.4 The soil classification symbol is to be enclosed in 
parenthesis. Some examples would be: 

Group Symbol and Full Name Abbreviated 

X5.3 The abbreviated system should consist of the soil 
ch&.ication symbol based on this standard with appropriate 
lower case letter prefixes and suffixes as: 

CL Sandy lean clay s(W 
SP-SM. Poorly graded sand with silt and gravel 
GP, poorly gmdcd gravel with sand, cobbles, and boulders 

(SP-SM)g 
GPkcb 

ML, gravelly silt with sand and cobbles gN..kc 
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4#‘l D 2488 

X6. RATIONALE 

Changes in this version from the previous version, Classification Symbols. 
D 2488 - 90, include the addition of X5 on Abbreviated Soil 

The Amencan Society for Testing and Mateda& takes no pasition respecting the validity of any patent rights as&Wed in connection 
with any item mentioned in this standard. Users of this standard are expressly advised that determinatmn of the vaNd#Y of any such 
patent rights, and the risk of infringement of such rights, are entirely their own responsibility. J 

This standard is sub@% to revision at any time by the fesponsibh3 teChniCe/ committee and must be reviewed every five years and 
if not revised, either reapproved cr withdrawn. Yaw comments are invited either for revtsiw? of this standard 01 for add/ticrW standards 
and should be addressed to ASTM Headquarters. Your comments will receive careh~t consideration at a meeting of the responsib/e 
technical commfttee, whfch you may attend. If you feel that your comments have not received a fair hearmg you shovfd make your 
views known to the ASTM Committee on Stanuiirds, 1916 Race St.. Phifade/phia. PA 19103. 
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STANDARDOPERATINGPROCEDURE 

Soil Boring. Drilling and Abandonment. 

I. 
. 

Purpose and Scope 
The purpose of this guideline is to describe methods to’obtain samples of subsurface 
soil and then backfill boreholes to the surface. 

II. Equipment and Materials 
l Truck-mounted drilling rig; and a skid rig or barge-mounted tripod rig 
l Hollow-stem augers (4’/4-inch ID) 
l Split-spoon samplers 
l Downhole compacting tool (e.g., a pipe with a flat plate attached to the bottom) 
l Cement 
l Bentonite 
l Hand augers, stainless steel 

Ill. Procedures and Guidelines 
Before sampling begins, equipment will be decontaminated according to the 
procedures identified in SOP: Decontamination of Personnel and Equipment. The 
location to be sampled is cleared of debris and trash, and the location is noted in the 
logbook. 

Continuous-fight hollow-stem augers with an inside diameter of at least 4.25 inches 
are used. The use of water or other fluid to assist in hollow-stem drilhng will be 
avoided. 

The bit of the auger is placed on the ground at the location to be drilled and then 
turned with the drilling or soil-coring rig. For split-spoon sampling, the auger is 
advanced to a depth just above the top of the interval to be sampled. 

While advancing the augers to the full borehole depth, the soils removed from the 
boring will be screened using a portable volatile organics detector. The borehole will 
be grouted to the surface with bentonite-cement grout. The soil cuttings are to be 
drummed and managed as described in SOP Disposal of Waste Fluids and Soilis. 

The cement-bentonite grout will be installed continuously in one operation from the 
bottom of the space to be grouted to the ground surface. When installing grout in soil 
borings, the grout will be installed through a tremie pipe that is placed inside the 
augers. The grouting will be completed before the augers are removed. 

Samples will be collected from the soil borings at 2-foot intervals. The soil samples 
will be collected from the surface continuously to the water table. Because some of the 
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soil samples are being collected for chemical analysis, decontaminated stainless steel 
split-spoon samplers will be used for sample collection. The split-spoon samplers will 
be decontaminated according to the procedures outlined in SOP Decontamination of 
Personnel and Equipment. Sample collection will follow the general procedures 
outlined in SOP Soil Boring Sampling-Split Spoon. 

A tripod drilling rig or skid rig will be required for boring installation in the lagoons. 
A tripod drilling rig is generally a tripod equipped to collect continuous samples using 
a hammer-driven sampler. The soil sample collection will be the same as that outlined 
above, except that hollow-stem augers are not used to advance the borehole. Borehole 
collapse due to soft sediments may occur when collecting samples using a tripod 
drilling rig. 

Soil samples will be collected at l-foot intervals. The soil samples will be placed in 
clean jars and a headspace measurement of the volatile organics in each of the samples 
determined. The headspace measurements will be used to identify the potentially 
most-contaminated samples which will be submitted for analysis through the CLP. 

IV. Attachments 
None. 

V. Key Checks and Preventative Maintenance 
Check that the drilling rig or soil-coring rig is in working order. Check that the 
borehole is grouted to the ground surface at the completion of drilling and sampling. 
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STANDARDOPERATINGPROCEDURE 

. .General Guidance for Monitoring Well 
Installation 

I. 

II. 
,- 

Ill. Equipment and Materials 

IV. Procedures and Guidelines 

Purpose 
To provide site personnel with a review of the well installation procedures that will 
be performed. These procedures are to be considered general guidelines only and 
are in no way intended to supplement or replace the contractual specifications in the 
driller’s subcontract. 

Scope 
Bedrock well installations and shallow unconsolidated well installations are 
planned. 

1. Wells will be installed in accordance with standard EPA procedures. Note 
that USEPA Region Illrequires any well penetrating a confining layer to be 
double.cased. 

2. The threaded connections will be water-tight. 

3. 

4. 

5. 

6. 

Shallow well screens will be constructed of 0.010 slot Schedule 40 PVC and 
will be 5 to 10 feet in length depending on saturated thickness of 
unconsolidated sediments. The exact length will be determined by the field 
team supervisor. 

Wells will be surrounded by three concrete-filled, 4inch diameter guard 
posts. 

A record of the finished well construction will be compiled. 

All soils and liquids generated during well installations will be drummed for 
proper disposal. 
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Shallow Unconsolidated Well Installation 
0 

l 

. 

. 

l 

l 

. 

l 

l 

l 

e 

Monitoring wells in unconsolidated materials will be installed in at least 6- 
inch-diameter boreholes to accommodate well completion materials in 
designated locations. 

Unconsolidated monitoring wells will be constructed of 2-inch-diameter, 
factory manufactured, flush-jointed, schedule 40 PVC screen with threaded 
bottom plug and riser. 

Screens will be filter packed with a proper sized and graded, thoroughly 
washed, sound, durable, well-rounded basalt or siliceous sand. 

The filter pack will extend from 1 to 2 feet below the base to 2 feet above the 
top of the screen; filter pack will be allowed to settle before final 
measurement is taken. 

Annular well seals will consist of 2 feet of pelletized bentonite clay and 
placed above the filter pack. 

The top of the annular seal will be measured after the pellets have been 
allowed to settle and before the grout is applied. 

The annular space above the bentonite seal will be filled to grade with a 
bentonitecement slurry grout mixture. 

The grout mixture consists of 94 lbs of cement (1 bag) per 6 gallons of water 
and 2 to 3 lbs of powdered bentonite per bag of cement to reduce shrinkage. 

The grout mix will be carefully applied to avoid disturbing the bentonite 
seal; the method of grout placement must force grout from the bottom of the 
space to be grouted to the surface. 

After allowing the grout to settle overnight, additional grout will be added to 
maintain grade. 

A protective steel casing equipped with keyed alike locking caps will be 
grouted in place for each new well; the casing will extend at least 2 feet 
above grade and painted a bright color. 

Well Development 
l New monitoring wells will be developed after the well has been completely 

installed and the grout has hardened (at least 24 hours) 

l The well will be developed by surging and pumping. 

l Equipment placed in the well will be decontaminated before use. 

l Development will include surging the well by abruptly stopping flow and 
allowing water in the well column to fall back into the well. 
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. Pipes and pumps must not be fitted with foot valves or other devices that 
might inhibit the return flow of water to the well. 

. Surging should continue throughout the development process. 

l The air lift method will be used to pump materials out of the well. The air 
compressor will be fitted with filters to remove all oil and the air lift hose 
used will be made of inert materials. 

l Well development will continue until the water produced is free of turbidity, 
sand, and silt. 

l Development water will be considered hazardous and placed in sealed 
55-gallon U.S. DOT approved steel drums supplied by CH2M HILL. CH2M 
HILL will label and date the drums, and transport the drums to an EPA 
designated site for storage. 

V. Attachments 
None. 

VI. Key Check and Items 
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STANDARDOPERATINGPROCEDURE 

Installation of Shallow Monitoring Wells 

I. Purpose and Scope 
The purpose of this guideline is to describe methods for drilling and installation of 
shallow monitoring wells and piezometers within the water table aquifer. Methods 
for drilling and installing bedrock monitoring wells are presented in SOP General 
Guidance for Monitoring Well Installation. 

II. EQUIPMENT AND MATERIALS 
Drilling 

. Drilling or rig 

. Hollow-stem augers 

Well Riser/Screen 

l Polyvinyl chloride (PVC), Schedule 40, minimum 2-inch JD, flush-threaded 
riser 

. PVC, Schedule 40, minimum 2-inch ID, flush-threaded, factory slotted screen 

Bottom Cap 

. PVC, threaded to match the well screen 

. Centering Guides (if used) 

. Same material as the casing, except stainless steel may be used in lieu of PVC 

Well Cap 

l Above-grade well completion: PVC, threaded or push-on type, vented 
l Flush-mount well completion: PVC, locking, leak-proof seal 

Sand 

l Clean silica sand, provided in factory-sealed bags, well-rounded, containing no 
organic material, anhydrite, gypsum, mica, or calcareous material; primary 
(coarse) filter pack, and secondary (fine) filter pack. Grain size determined 
based on sediments observed during drilling. 

Bentonite 

. Pure, additive-free bentonite pellets 

l Pure, additive-free powdered bentonite 

l Coated bentonite pellets; coating must biodegrade within 7 days 
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. Cement-Bentonite Grout 

. Proportion of 6 to 8 gallons of water per 94-pound bag of Portland cement; 3 to 
10 pounds of bentonite added per bag of cement to reduce shrinkage 

Protective Casing 

a Above-grade well completion: 6-inch minimum ID steel pipe with locking 
cover, diameter at least 2 inches greater than the well casing, painted with 
epoxy paint for rust protection; heavy duty lock; protective posts if appropriate 

0 Flush-mount well completion: Morrison 9-inch or 12-inch 519 manhole cover; 
rubber seal to prevent leakage; locking cover inside of road box 

Well Development 

0 Double surge block with bottom solid, top open, separated by 2 feet of slotted 
pipe 

l Pump, and associated equipment 

l Calibrated meters to measure pH, temperature, and specific conductance 

0 Containerization for water produced from well. 

III. Procedures and Guidelines 
A. Drilling Method 

Continuous-flight hollow-stem augers with a minimum 6-inch inside 
diameter (ID) will be used to drill shallow monitoring well boreholes. Split- 
spoon samples will be collected at selected intervals for chemical analysis 
and/or lithologic classification. Soil sampling procedures are detailed in 
sol? shallows. 

The use of water to assist in hollow-stem auger drilling for monitoring well 
installation will be avoided. 

Hollow-stem augers, rods, split-spoon samplers, and other downhole drilling 
tools will be properly decontaminated prior to the initiation of drilling 
activities and between each borehole location. Split-spoon samplers and 
other downhole soil sampling equipment will also be properly 
decontaminated before and after each use. SOP Decon details proper 
decontamination procedures. 

B. 

Drill cuttings and decontamination fluids generated during well drilling 
activities will be contained according to the procedures detailed in FSP. 

Monitoring Well Installation 

Shallow monitoring wells will be constructed inside the hollow-stem augers, 
once the borehole has been advanced to the desired depth. If the borehole 
has been drilled to a depth greater than that at which the well is to be set, the 
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borehole will be backfilled with bentonite pellets or a bentonite-cement 
slurry to a depth approximately 1 foot below the intended well depth. 
Approximately 1 foot of clean sand will be placed on top of the bentonite to 
return the borehole to the proper depth for well installation 

The appropriate lengths of well screen, nominally 10 feet (with bottom cap), 
and casing will be joined watertight and lowered inside the augers to the 
bottom of the borehole. 

Selection of the filter pack and well screen intervals for the shallow 
monitoring wells shall be made in the field. Based on lithologic samples 
previously obtained at the site, and comparison with samples to be obtained 
in the well borings, standard well screen slot of 0.010~inch and silica sand 
gradations conforming to Morie No. 1 are anticipated. 

A primary sand pack (Morie No. 1) consisting of clean silica sand will be 
placed around the well screen. The sand will be placed into the borehole at a 
uniform rate, in a manner that will allow even placement of the sand pack. 
The augers will be raised gradually during sand pack installation to avoid 
caving of the borehole wall; at no time will the augers be raised higher than 
the top of the sand pack during installation. During placement of the sand, 
the position of the top of the sand will be continuously sounded. The 
primary sand pack will be extended from the bottom of the borehole to a 
minimum height of 2 feet above the top of the well screen. A secondary, 
finer-grained, sand pack will be installed for a minimum of 1 foot above the 
coarse sand pack. Heights of the coarse and fine sand packs and bentonite 
seal may be modified in the field to account for the shallow water table and 
small saturated thickness of the surficial aquifer. 

A bentonite pellet seal at least 2 feet thick will be placed above the sand pack. 
The pellets will be placed into the borehole in a manner that will prevent 
bridging. The position of the top of the bentonite seal will be verified using a 
weighted tape measure. If all or a portion of the bentonite seal is above the 
water table, clean water will be added to hydrate the bentonite. A hydration 
period of at least 30 minutes will be allowed following installation of the 
bentonite seal. 

Above the bentonite seal, an annular seal of cement-bentonite grout will be 
placed. The cement-bentonite grout will be installed continuously in one 
operation from the bottom of the space to be grouted to the ground surface 
through a tremie pipe. The tremie pipe must be plugged at the bottom and 
have small openings along the sides of the bottom l-foot length of pipe. This 
will allow the grout to diffuse laterally into the borehole and not disturb the 
bentonite pellet seal. 

For monitoring wells that will be completed above-grade, a locking steel 
protective casing set in a concrete pad w& be installed. The steel protective 
casing will extend at least 3 feet into the ground and 2 feet above ground. 
The concrete pad will be square, approximately 3 feet per side. The concrete 
will be sloped away from the protective casing. 
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Guard posts may be installed in high-traffic areas for additional protection. 
Four steel guard posts will be installed around the protective casing, within 
the edges of the concrete pad. Guard posts will be concrete-filled, at least 2 
inches in diameter, and will extend at least 2 feet into the ground and 3 feet 
above the ground. The protective casing and guard posts will be painted 
with an epoxy paint to prevent rust. 

For monitoring wells with flush-mount completions, Morrison 9-inch or ’ 
12-inch 519 manhole cover with a rubber-sealed cover and drain will be 
installed. The top of the manhole cover will be positioned approximately 1 
inch above grade. A square concrete pad, approximately 3 feet per side, will 
be installed as a concrete collar surrounding the road box cover, and will 
slope uniformly downward to the adjacent grade. The road box and 
installation thereof will be of sufficient strength to withstand normal 
vehicular traffic. 

Concrete pads installed at all wells will be a minimum of 6 inches below 
grade and 6 inches above grade. The concrete pad will taper to 6-inch 
thickness at the edge. Protective casing, guard posts, and flush mounts will 
be installed into this concrete. 

Each well will be properly labeled on the exterior of the locking cap or 
protective casing with a metal stamp indicating the permanent well number. 

C. Well Development 

Well development will be accomplished using a combination of surging 
throughout the well screen and pumping, until the physical and chemical 
parameters of the discharge water that are measured in the field have 
stabilized and the turbidity of the discharge water is substantially reduced. 
Fine-grained materials m the surficial aquifer at the site, may not allow low 
turbidity results to be achieved. 

The surging apparatus will include two surge blocks separated by 
approximately 2 feet of coarsely slotted pipe. The lower surge block will be 
solid; the upper surge block will be open and attached to riser pipe leading to 
the ground surface. Water will be pumped continuously from the surge block 
screened interval throughout the surging process. The pumping will be 
accomplished by airlift induction methods or using a centrifugal pump or 
equivalent. 

Well development will begin by surging the well screen, starting at the 
bottom of the screen and proceeding upwards, throughout the screened 
zone. 

Following surging, the well will be pumped to remove the fine materials that 
have been drawn into the well. During pumping, measurements of pH, 
temperature, and specific conductance will be recorded. 

Development will continue by alternately surging and pumping until the 
discharge water is free from sand and silt, the turbidity is substantially 
reduced, and the pH, temperature, and specific conductance have stabilized 

MWShall.Doc 4 



MWShall.Doc 

at regional background levels, based on historical data. Development will 
continue for a minimum of 30 minutes. 

Well development equipment will be decontaminated prior to initial use and 
after the development of each well. Decontamination procedures are 
detailed in SOP Decontamination of Personnel and Equipment. Water 
generated during well development will be contained and managed as , 
detailed in the FSP or IDWMP. 

Attachments 
Schematic diagram of shallow monitoring well construction 
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6’ or 8" Steel Locking 
Protectwe Casing 

Concrete Pad 

10’ Minimum Borehole 
h$$ Diameter 

T- or 4’-IO Schedule 40 PVC 
or Stainless Steel Well Riser 

t\\\y- Expansive Cement Grout 

- Bentome Seal 

Sand Pack 

2’- or 4”-ID Schedule 40 PVC 
Steel 10 Slot Well 

Threaded End Plug 

TYPICAL SHALLOW MONITORING WELL CONSTRUCTION 
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STANDARDOPERATINGPROCEDURE 

De&ntamination of Personnel and Equipment 

IV, Procedures and Guidelines 

Purpose 
To provide general guidelines for the decontamination of personnel, sampling 
equipment, and monitoring equipment used in potentially contaminated 
environments. 

Scope 
This is a general description of decontamination procedures. 

Equipment and Materials 
l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

Demonstrated analyte-free, deionized (“DI”) water (ASTM Type II water) 

Distilled water 

Potable water (must be from a municipal water supplier, otherwise a priority 
pollutant +40 analysis must be run) 

2.5% (W/W) trisodium phosphate (“TSP”) and water solution 

Concentrated (V/V) pesticide grade methanol or hexane (DO NOT U!SE 
ACETONE) 

10% (V/V) nitric acid (HN03) and water solution (only ultrapure grade 
HNO3 is to be used) 

Large plastic pails or tubs for TSP and water, scrub brushes, squirt bottles for ’ 
TSP, methanol and water, plastic bags and sheets 

DOT approved 55-gallon drum for disposal of waste 

Phthalate-free gloves 

Decontamination pad and steam cleaner/high pressure cleaner for large 
equipment 

A. PERSONNEL DECONTAMINATION 

To be performed after completion of tasks whenever potential for 
contamination exists, and upon leaving the exclusion zone. 

1 



1. Wash boots in TSP solution, then rinse with water. If disposable latex 
booties are worn over boots in the work area, rinse with TSP solution, 
remove, and discard into DOT approved 55gallon drum. 

2. 

3. 

4. 

5. 

6. 

Wash outer gloves in TSP solution, rinse, remove, and discard into 
DOT approved 55-gallon drum. 

Remove disposable coveralls (“Tyveks”) and discard into approved 
55-gallon drum. 

Remove respirator (if worn). 

Remove inner gloves and discard. 

At the end of the work day, shower entire body, including hair, either 
at the work site or at home. 

B. 

7. Sanitize respirator if worn. 

SAMPLING EQUIPMENT DECONTAMINATION 

Reusable sampling equipment is decontaminated after each use as follows. 

1. 

2. 

Don phthalate-free gloves. 

3. 

4. 

Prior to entering the potentially contaminated zone, wrap soil contact 
points in aluminum foil (shiny side out). 

Rinse and scrub with potable water. 

Wash all equipment surfaces that contacted the potentially 
contaminated soil/water with TSP solution. 

5. 

6. 

Rinse with potable. water. 

7. 

Rinse with 10% HN03 solution when sampling for morganics 
(carbon split spoons will be rinsed with a 1% solution). 

Rinse with distilled or potable water and methanol or hexane solution 
(DO NOT USE ACETONE). 

8. 

9. 

10. 

AirdIy. 

Rinse with deionized water. 

Completely air dry and wrap exposed areas with aluminum foil 
(shiny side out) for transport and handling if equipment will not be 
used immediately. 

11. Collect all rinsate and dispose of in a DOT approved 55-gallon drum. 

. 

C. HEALTH AND SAPETY MONITORING EQUIPMENT 
DECONT.AMINATION 

1. Before use, wrap soil contact points in plastic to reduce need for 
subsequent cleaning. 
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2. Wipe all surfaces that had possible contact with contaminated 
materials with a paper towel wet with TSP solution, then a towel wet 
with methanol solution, and finally three tunes with a towel wet with 
distilled water. Dispose of all used paper towels in a DOT approved 
55-gallon drum. 

D. SAMPLE CONTAINER DECONTAMINATION 

The outsides of sample bottles or containers filled in the field must be 
decontaminated before being packed for shipment or handled by personnel 
without hand protection. 

1. Wipe container with a paper towel dampened with TSP solution or 
immerse in the solution AFTER THE CONTAINERS HAVE BEEN 
SEALED. Repeat the above steps using potable water. 

E. 

2. Dispose of all used paper towels in a DOT approved 55-gallon drum. 

HEAVY EQUIPMENT AND TOOLS 

Heavy equipment such as drilling rigs, drilling rods/tools, and the backhoe 
will be decontaminated upon arrival at the site and between locations as 
follows: 

1. Set up a decontamination pad in area designated by Navy 

2. Steam clean heavy equipment until no visible signs of dirt are 
observed. This may require wire or stiff brushes to dislodge dii from 
some areas. 

V. Attachments 
None. 

VI. Key Checks and Items 
l Clean with solutions of TSP, methanol (or isopropanol) and distilled water. 
0 Do not use acetone for decontamination. 
0 Drum all contaminated rinsate and materials. 
0 Decontaminate filled sample bottles before relinquishing them to anyone. 
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CHZM HILL HEALTH AND SAFETY PLAN 
(Reference CHZM HILL SOP 19, Health and .Safe?y Plans) 

This health and safety plan wili be kept on the site during field activities and will be reviewed and updated as 
necessary. The plan adopts, by reference, the standards of practice (SOP) in the CH2M HILL Corporate 
Health and Safety Program, Program and Training Manual, and CH2M HILL’s Site safety Notebook as 
appropriate. The site safety coordinator @SC) is to be familiar with these SOPS and the content of this plan. 
Site personnel must sign Attachment 1. In addition, this plan adopts procedures in the work plan for the 
project. 

1 PROJECT INFORMATION AND DESCRIPTION 

CLIENT OR OWNER: Department of the Navy 
Atlantic Division 

PROJECT NO: 134348 

CH2M HILL PROJECT MANAGER: Jack Robinson, P.G. OFFICE: WDC 

SITE NAME: Norfolk Naval Base 

SITE ADDRESS: 15 10 Gilbert Street 
Norfolk, Virginia 235 1 l-2699 

DATE HEALTH’AND SAFETY PLAN PREPARED: March 19,1996 

DATE(S) OF INITIAL VISIT: 3/l l/96 

DATE(S) OF SITE WORK: 

SITE ACCESS: All sites at the Naval Base, Norfolk are accessed through the Main Gate of the Base. 

SITE SIZE: Naval Base, Norfolk is located on 4,63 1 acres of land directly northwest of the city of Norfolk, 
Virginia. 

SITE TOPOGRAPHY: The facility is bounded on the north by Willoughby Bay, on the west by the 
junction of the Elizabeth River and the James River (forming the Hampton Roads), and on the south and 
east by the city of Norfolk. A portion of the east boundary of the facility is formed by Mason Creek (Figure 
l-l). The Base includes approximately 4000 buildings and an airfield. The western portion of the Balse is a 
developed waterfront area that contains piers and facilities for loading, unloading, and servicing naval 
vessels. 

Land use surrounding Base is industrial and residential. The waterfront area south of the site provides 
shipping facilities for several large industries. Residential land use is located to the south and east of the 
Base. Willoughby Spit, a low-density residential area located northeast of Base, is also used for 
recreational activities. 

PREVAILING WEATHER: The Norfolk region has a maritime climate which is characterized by long 
temperate summers and mild winters. The average annual temperature is 60.7 degrees Fahrenheit (F). 
July is the warmest month, with temperatures averaging 78.7 degrees F, while January is the coolest 
month, with temperatures averaging 43.1 degrees F. Freezing temperatures are infrequent in the region. 
Precipitation averages 43 inches annually and is evenly distributed throughout the year. A slight 
increase in precipitation occurs from June to August due to the prevalence of convective thunderstorms. 
The average annual snowfall is 8.8 inches. Winds are generally in the easterly direction and moderate, 
ranging from six to eleven knots. 
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SITE DESCRIPTION AND HISTORY: Naval Base, Norfolk, began operations in 1917 when the U.S. 
Navy acquired 474 acres of land to develop a naval base to support World War I activities. Bulkheads were 
built along the coast to extend available land. After dredge and fill operations, the total land under Navy 
control was 792 acres. An additional 143 acres of land were acquired in 1918 and officially commissioned 
for the Naval Air Station (NAS). From 1936 until 1940, improvements to the piers and expansion of 
supplies/materials handling facilities were completed. During World War II (between 1940 and 1945) major 
construction projects were completed including a hospital, power plant, numerous runways and hangers, a 
tank farm, and several barracks/housing complexes. During this time the area of the Base expanded to over 
2,100 acres due to U.S. involvement in World War II. After World War II, the Base continued to acquire 
land through various types of land transfers and dredge and fill operations conducted in areas of Mason 
Creek and Bausch Creek Basins and Willoughby Bay. During its history the Base has expanded to become 
the worlds largest naval installation. In 1995, the Base had 15 piers handling 3,100 ship movements 
annually. 

RI/F.9 Site 5 

Site 5 consists of a french drain located southeast of Building V-95. The french drain, which consists of 
a 28-inch-diameter culvert placed vertically into a 26-foot-deep gravel-filled hole, was used for 
disposing of pesticide waste generated in the former pest control shop (Bldg. V-95). This shop was in 
operation from the late 1960s until 1973, and the french drain has not been used for pesticide disposal 
since 1973. Reportedly, 100 gallons per week of pesticide rinse water were disposed of in the french 
drain, along with intermittent discharges of overage concentrated pesticides. Pesticides used in this pest 
control shop reportedly included chlordane, malathion, DDT, DDD, and dieldrin. This area currently is 
fenced off and used for storage of other materials. 

PA/S1 Site 21 

hai. 

The Building W-3 16 PCB Waste Work Area is outdoors in the northwest part of the facility, directly 
south of the W-316 PCB Debris Storage Area (SWMU-8). This unit is used by the Navy Public Works 
Center to store various electrical components. The building and small storage yard adjacent to the 
building were used for storing out-of-service PCB transformers received from throughout the Base. The 
transformers were picked up by a contractor for offsite disposal. The unit began operation in 1982 OI 
earlier and is still in operation. The unit is an approximately 0.25acre fenced area underlain by soil, 
asphalt, and concrete. Transformers are stored on pallets in the area. 

On April 25, 1990, PCB transformer #31419-l stored in this unit was ruptured by a forklift during 
maintenance operations. Approximately 35. gallons of 108 parts per million (ppm) PCB oil was released 
to a 15x30-foot section of asphalt within the fenced area. The transformer was plugged, pumped out, 
and wiped down with kerosene. A total of 85 gallons of PCB oil was pumped. The spill was diked and 
contained with pig blankets, and absorbent was poured on the asphalt. Contaminated soil, sand, and 
absorbent material were shoveled into 55-gallon steel drums. The contaminated asphalt and underlying 
soil were excavated to a depth of 6 inches, and new asphalt was poured in the spill area. 
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2 PROJECT ORGANIZATION AND TASKS TO BE PERFORMED UNDER THIS PLAN 

2.1 PROJECT ORGANIZATION 

CLIENT: Department of the Navy 
Atlantic Division 
Naval Facilities Engineering Command 

CH2M HILL: 
Project Manager: Jack Robinson 
Field Team Leader: Brooke Bennett 
Refer to Section 4 for field staff. 

CONTRACTORS and SUBCONTRACTORS: Refer to Section 4.2. 

2.2 DESCRIPTION OF TASKS (Reference Section 1, “Field Activity Start-up Form,” of Site Safety Norebook 

Refer to project documents (i.e., work plan) for detailed task information. A health and safety risk analysis has 
been performed for each task and is incorporated in this plan through task-specific hazard controls and 
requirements for monitoring and protection. Tasks in addition to those listed below require an approved 
amendment to this plan before additional work begins. Refer to Section 10.2 for procedures related to tasks that 
do not involve hazardous waste operations and emergency response (Hazwoper). 

The RI/FS and PA/S1 are being performed under the Department of Defense’s Installation Restoration Program 
(IRP) that facilitates the investigation of past hazardous and toxic materials storage and disposal activities at 
military installations. United States Environmental Protection Agency (USEPA) guidance will be followed in 
planning and conducting the RI/FS and the PAfSI. 

RYFS Site 5 

The aerial and vertical distribution and magnitude of site contamination will investigated during the RI through 
the installation and sampling of 2 soil borings and 2 monitoring wells and the collection of 4 surface soil 
samples. Results of the RI soil and groundwater sampling will be used to perform a baseline risk assessment 
(BLRA) and baseline ecological risk assessment (BERA) to assess the potential human health risks posed by 
the site and to identify and evaluate the potential effects of the contamination on biota in the area, respectively. 
Then the FS will be conducted to develop a range of distinct alternatives for waste management that, if 
implemented, would potentially remediate or control contaminated media (e.g., soil, groundwater) as deemed 
necessary in the RI to provide adequate protection of human health and the environment. Results of the site 
investigation, risk assessment, and feasibility study will be presented in the RI/FS report. 

PA/S1 Site 21 

The PA of Site 21 will consist of gathering and reviewing information from various sources. Site management 
practices will be reviewed using available site documents, photographs, and interviews with base personnel to 
determine the existing potential for release. The aerial and vertical distribution and magnitude of site 
contamination will investigated during the SI through the installation and sampling of 10 soil borings and 2 
monitoring wells. A PA/S1 report will be prepared to document the results of the soil and groundwater 
characterizations. The PA&I report will include brief summaries of the site history and background. Results of 
soil and groundwater sampling will be documented and a hazard assessment will be presented that documents 
the potential for contaminant transport via groundwater, surface water, soil, and air. Recommendations for 
further action will be presented. 
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2.2.1 HAZWOPER-REGULATED TASKS 

l Test pit and excavation 
l Drilling 
l Geoprobe boring 
l Groundwater monitoring 
0 Aquifer testing 
l Surface water sampling 
l Sediment sampling 

l Surface soil sampling 
l Hand augering 
l Surveying 
l Investigation-derived waste (drum) sampling and disposal 
l Observation of loading of material for offsite disposal 
l Oversight of remediation and construction 

2.2.2 NON-HAZWOPER-REGULATED TASKS 

Under specific circumstances, the training and medical monitoring requirements of federal or state Hazwoper 
regulations are not applicable. It must be demonstrated that the tasks can be performed without the possibility of 
exposure in order to use non-Hazwoper-trained personnel. Prior approval from the HSM is required before 
these tasks are conducted on regulated hazardous waste sites 

TASK 
l Electrical installation 

RESTRICTIVE CONDITIONS 

l Iron work (installing rebar) 
l Masonry work 
l General heavy equipment work 

(excavation, grading, etc.) 
l Mechanical installations 

(equipment, pumps, etc.) 
l Engineering testing/evaluation 
l Building construction 
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3 HAZARD EVALUATION AND CONTROL 

3.1 HEAT AND COLD STRESS (R f e erence CH2M HILL SOP HS-09, Hear and Cold Stress) 

3.1.1 PREVENTING HEAT STRESS 

. Drink 16 ounces of water before beginning work, such as in the morning or after lunch. Disposable (e.g., 
4-ounce) cups and water maintained at 50” to 60°F should be available. Under severe conditions, drink 1 to 
2 cups every 20 minutes, for a total of 1 to 2 gallons per day. Take regular breaks in a cool, preferably air- 
conditioned, area. Do not use alcohol in place of water or other nonalcoholic fluids. Decrease your intake of 
coffee and caffeinated soft drinks during working hours. Monitor for signs of heat stress. 
Acclimate to site work conditions by slowly increasing workloads; e.g., do not begin site work with extremely 
demanding activities. 
Use cooling devices, such as cooling vests, to aid natural body ventilation. The devices add weight, so their 
use should be balanced against efficiency. 
Use mobile showers or hose-down facilities to reduce body temperature and cool protective clothing. 
During hot weather, conduct field activities in the early morning or evening if possible. 
Provide adequate shelter to protect personnel against radiant heat (sun, flames, hot metal), which can decrease 
physical efficiency and increase the probability of heat stress. 
In hot weather, rotate shifts of workers. 
Maintain good hygiene standards by frequently changing clothing and by showering. Clothing should be 
permitted to dry during rest periods. Persons who notice skin problems should consult medical personnel. 

3.1.2 SYMPTOMS AND TREATMENT OF HEAT STRESS 

Signs and 
Symptoms 

Heat Syncope Heat Rash (milimia 

rubru, “prickly heat”) 

Sluggishness or 
fainting while 
standing erect or 
immobile in heat. 

Profuse tiny raised red 
blister-like vesicles on 
affected areas, along 
with prickling 
sensations during heat 
exposure. 

Heat Cramps Heat Exhaustion 

Painful spasms in 
muscles used 
during work 
(arms, legs, or 
abdomen); onset 
during or after 
work hours. 

Fatigue, nausea, headache, 
giddiness; skin clammy and 
moist; complexion pale, 
muddy, or flushed; may faint 
on standing; rapid thready 
pulse and low blood pressure; 
oral temperature normal or low 

Heat Stroke 

Red, hot, dry 
skin; dizziness; 
confusion; rapid 
breathing and 
pulse; high oral 
temperature. 

Treatment Remove to cooler Use mild drying lotions Remove to cooler Remove to cooler area. Rest Cool rapidly by 
area. Rest lying and powders, and keep area. Rest lying lying down, with head in low soaking in cool- 
down. Increase fluid skin clean for drying down. Increase position. Administer fluids by but not cold- 
intake. Recovery skin and preventing fluid intake. mouth. Seek medical water. Call 
usuahy is prompt and infection. attention. ambulance, and 
complete. get medical 

attention 
, immediately! 

3.1.3 HEAT-STRESS MONITORING 

For field activities part of ongoing site work activities in hot weather, the following procedures should be used to 
monitor the body’s physiological response to heat and to estimate the work-cycle/rest-cycle when workers are 
performing moderate levels of work. These procedures should be considered when the ambient air temperature 
exceeds 70°F, the relative humidity is high(>50%), when workers are wearing semi-impermeable or impermeable 
clothing, or when the workers exhibit symptoms of heat stress. 

The heart rate should be measured by the radial pulse for 30 seconds, as early as possible in the resting period. 
The HR at the beginning of the rest period should not exceed 110 beats/minute, or 20 beats/minute above resting 
pulse. If the HR is higher, the next work period should be shortened by 33 percent, while the length of the rest 
period stays the same. If the pulse rate still exceeds 110 beats/minute at the beginning of the next rest period, the 
following work cycle should be further shortened by 33 percent. The procedure is continued until the rate is 
maintained below 110 beats/minute, or 20 beats/minute above resting pulse. Additional methods of monitoring, 
such as taking oral temperature, or weighing individuals before and after their shift could also be included. 
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3.1.4 PREVENTING COLD STRESS 

. Be aware of the symptoms of cold-related disorders, and wear proper clothing for the anticipated 
@eMwork. 

. Consider monitoring the work conditions and adjusting the work schedule, using guidelines developed by 
the U.S. Army (wind-chill index) and the National Safety Council (NSC). 

. Wind-Chill Index. This measure relates the dry bulb temperature and the wind velocity. It is used only to 
estimate the combined effect of wind and low air temperatures on exposed skin. The wind-chill index 
sometimes is limited in its usefulness because the index does not take into account the body part that. is 
exposed, the level of activity, or the amount or type of clothing worn. For those reasons, it is used only as a 
guideline to warn workers when they are in a situation that can cause cold-related illnesses. Used in 
conjunction with the NSC guidelines, the wind-chill index provides a starting point for adjusting work and 
warm-up schedules. 

. NSC Guidelines for Work and Warm-Up Schedules. The cold-exposure limits recommended by the NSC 
can be used in conjunction with the wind-chill index to estimate work and warm-up schedules for 
fieldwork. The guidelines are not absolute; workers should be monitoredfor symptoms of cold-reluted 
illness. If symptoms are not observed, the work duration can be increased. 

. The wind-chill index and the NSC guidelines are in the CH2M HILL Corporate Health and Safety 
Program, Program and Training Manual, SOP HS-09. 

3.1.5 SYMPTOMS AND TREATMENT OF COLD STRESS 

Signs and 
Symptoms 

Treatment 

Immersion (Trench) Foot 

Feet discolored and painful; 
infection and swelling 
present. 

Frostbite 

Blanched, white, waxy skin, but tissue resilient; 
tissue cold and pale. 

Seek medical treatment 
immediately. 

Remove victim to a warm place. Rewarm area 
quickly in warm-but not hot-water. Have 
victim drink warm fluids, but not coffee or 
alcohol. Do not break blisters. Elevate the 
injured area, and get medical attention. 

Hypothermia 

Shivering, apathy, sleepiness; rapid drop in 
body temperature; glassy stare; slow pulse; 
slow respiration. 

Remove victim to a warm place. Have 
victim drink warm fluids, but not coffee or 
alcohol. Get medical attention. 

3.2 PROCEDURES FOR LOCATING BURIED UTILITIES 

Local Utility Mark-Out Service 
Name: Mr. Bruce Davis-Public Works Department 
Phone: (4) 4973 (on-base phone) or (804) 444-4973 (off-base phone) 

. Where available, obtain utility diagrams for the facility. 

. Review locations of sanitary and storm sewers, electrical conduits, water supply lines, natural-gas 
lines, and fuel tanks and lines. 

. Review proposed locations of intrusive work with facility personnel knowledgeable of locations 
of utilities. Check locations against information from utility mark-out service. 

. Where necessary, clear locations with a utility-locating instrument (e.g., metal detector). 

. Where necessary (e.g., uncertainty about utility locations), excavation or drilling of the upper 
depth interval should be performed manually. 

. Monitor for signs of utilities during advancement of intrusive work (e.g., sudden change in 
advancement of auger or split spoon). 

. When the client or other onsite party is responsible for determining the presence and locations of 
buried utilities, the SSC should confirm that arrangement. 
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3.4 BIOLOGICAL HAZARDS AND CONTROLS 

Hazard and Location 

Snakes typically are found in underbrush 
and tall grassy areas. 

Control Measures 

If you encounter a snake, stay calm and look around; there may be 
other snakes. Turn around and walk away on the same path you used 
to approach the area. If a person is bitten by a snake, wash and 
immobilize the injured area, keeping it lower than the heart if 
possible. Seek medical attention immediately. DO NOT apply ice, 
cut the wound, or apply a tourniquet. Carry the victim or ha.ve 
him/her walk slowly if the victim must be moved. Try to identify the 
type of snake: note color, size, patterns, and markings. 

Poison ivy, poison oak, and poison Become familiar with the identity of these plants. Wear protective 
sumac typically are found in brush or clothing that covers exposed skin and clothes. Avoid contact with 
wooded areas. They are more commonly plants and the outside of protective clothing. If skin contacts a plant, 
found in moist areas or along the edges of wash the area with soap and water immediately.. If the reaction is 
wooded areas. severe or worsens, seek medical attention. 

Exposure to bloodborne pathogens may 
occur when rendering first aid or CPR, or 
when coming into contact with medical or 
other potentially infectious material, or 
when coming into contact with landfill 
waste or waste streams containing such 
infectious material. 

Training is required before a task involving potential exposure is 
performed. Exposure controls and personal protective equipment 
(PPE) are required as specified in CH2M HILL SOP HS-36, 
Bloodbome Pathogens. Hepatitis B vaccination must be offered 
before the person participates in a task where exposure is 8 
possibility. 

Bees and other stinging insects may be 
encountered almost anywhere and may 
present a serious hazard, particularly to 
people who are allergic. 

Watch for and avoid nests. Keep exposed skin to a minimurn. Carry 
a kit if you have had allergic reactions in the past, and inform the SSC 
and/or the buddy. If a stinger is present, remove it carefully with 
tweezers. Wash and disinfect the wound, cover it, and apply ice. 
Watch for allergic reaction; seek medical attention if a reaction 
develops. 

Other Potential Biological Hazards: 

None known 
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3.5 TICK BITES (Reference CH2M HILL HS-03, Tick Bires) 

Ticks typically are in wooded areas, bushes, tall grass, and brush. Ticks are black, black and red, or brown 
and can be up to one-quarter inch in size. 

Prevention against tick bites includes avoiding tick areas; wearing tightly woven light-colored clothing with 
long sleeves and wearing pant legs tucked into boots or socks; spraying only outside of clothing with insect 
repellent containing permethrin or permanone, and spraying skin with DEET; and checking yourself 
frequently for ticks and showering as soon as possible. To prevent chemical repellents from interfering with 
sample analyses, exercise care while using repellents during the collection and handling of environmental 
samples. 

If bitten by a tick, carefully remove the tick with tweezers, grasping the tick as close as possible to the point 
of attachment while being careful not to crush the tick. After removing the tick, wash your hands and 
disinfect and press the bite area. The removed tick should be saved. Report the bite to human resources 
personnel. 

Look for symptoms of Lyme disease or Rocky Mountain spotted fever (RMSF). Lyme: a rash that looks 
like a bullseye with a small welt in the center. RMSF: a rash of red spots under the skin 3 to 10 days after 
the tick bite. In both cases, chills, fever, headache, fatigue, stiff neck, bone pain may develop. If symptoms 
appear, seek medical attention. 

3.6 RADIOLOGICAL HAZARDS AND CONTROLS 

Refer to CH2M HILL’s Corporate Health and Safety Program, Program and Training Manual, and Corporate 
Health and Safety Program, Radiation Protection Program Manual, for standards of practice for operating in 
contaminated areas. 

Hazards Controls 
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3.7 HAZARDS POSED BY CHEMICALS BROUGHT ON THE SITE 

3.7.1 HAZARD COMMUNICATION 
(Reference CH2M HILL Hazard Communication Manual and Section 5 of the Site Safety Notebook) 

CH2M HILL’s Hazard Communication Program Manual, which is available from area or regional offices and from 
the Corporate Human Resources Department in Denver. The project manager is to request Material Safety Data 
Sheets (MSDSs) from the client or from the contractors and the subcontractors for chemicals to which CH2M HILL 
employees potentially are exposed. The SSC is to do the following: 
. Give employees required site-specific HAZCOM training. 
. Confirm that the inventory of chemicals brought on the site by subcontractors is available. 
. Before or as the chemicals arrive on the site, obtain an MSDS for each hazardous chemical. 
. Label chemical containers with the identity of the chemical and with hazard warnings, if any. 

The chemical products listed below will be used on the site. Refer to Attachment 2 for MSDSs. 

Chemical Quantity Location 

Methane (calibration gas) 

Isobutylene (calibration gas) 

Pentane (calibration gas) 

Hydrochloric Acid (sample preservative) 

Nitric Acid (sample preservative) 

Sulfuric Acid (sample preservative) 

Sodium Hydroxide (sample preservative) 

Methanol (decontamination solvent) 

Hexane (decontamination solvent) 

1 liter, compressed gas 

1 liter, compressed gas 

1 liter, compressed gas 

<5OOml 

<5OOml 

<5OOml 

<.5OOml 

< 1 gallon 

< 1 gallon 

Support Zone 

Support Zone 

Support Zone 

Support/Exclusion Zone 

Support/Exclusion Zone 

Support/Exclusion Zone 

Support/Exclusion Zone 

SupportiDecontamination Zone 

Support/Decontamination Zone 

Support/Decontamination Zone 

Support Zone 

Support/Decontamination Zone 

Support/Decontamination Zone 

Isopropanol (decontamination solvent) < 1 gallon 

pH Buffers (calibration standard) <5OOml 

MSA Sanitizer (respirator cleaner) < 1 liter, powder 

Alconox/Liquinox (detergent) < 1 liter, powder/liquid 

3.7.2 SHIPPING AND TRANSPORTATION OF CHEMICAL PRODUCTS 
(Reference CHZM HILL’s Procedures for Shipping and Transporting Dangerous Goods) 

Nearly all chemicals brought to the site are considered hazardous materials by the U.S. Department of 
Transportation (DOT). All staff who ship the materials or transport them by road must receive the CH2,M HILL 
training in shipping dangerous goods. All hazardous materials that are shipped (e.g., via Federal Express) or are 
transported by road must be properly identified, labeled, packed, and documented by trained staff. Contact the HSM 
or the Equipment Coordinator for additional information. 
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3.8 CONTAMINANTS OF CONCERN (REFER TO PROJECT FILES FOR MORE-DETAILED CONTAMINANT INFORMATION) 

Location and Highest” Exposure 
Contaminant Concentration (ppm) Limit” IDLH’ Symptoms and Effects of Exposure 

Arsenic GW: 0.64 0.01 mg/m’ 5 Ulceration of nasal septum, respiratory irritation; dermatitis; gastrointestinal 

Ca 
disturbances; peripheral neuropathy, hyperpigmentation 

PIP4 
(eW 

NA 

Cadmium 

Chromium (ils Cr(l1) & Cr (III)) 

GW: 0.04 
SS: 57 ppm 

SED: 8.2 ppm 

GW: 0.26 
SS: 320 ppm 

SED:47 ppm 

0.005 mg/m’ 9 

Ca 

0.5 mg/m’ 25 

Pulmonary edema, coughing, chest tightness/pain, headache; chills, muscle 
aches, nausea, vomiting, diarrhea; difficulty breathing; loss of sense of smell: 
emphysema: mild anemia 

Irritated eyes, sensitization dermatitis, histologic fibrosis of lungs 

NA 

NA 

DDT 
ss: 120,000 

0.5 mglm’ 500 

Ca 

Paresthesia of tongue, lips, hand, and face; tremors; dizziness; confusion; 
headache: fatigue; convulsions; eye and skin irritation; vomiting 

UK 

Ethyl Benzene 
SS:I 10,000 

IO0 ppm 800 Eye, skin, and mucous membrane irritation; headache; dermatitis; narcotic; 
coma 

8.76 

Lead GW: 0.72 
SED: 2.50 ppm 

0.05 mg/m‘ 100 Weakness, lassitude; facial pallor; pal eye; weight loss, malnutrition; 
abdominal pain, constipation; anemia; gingival lead line; tremors; paralysis of 
wrist and ankles; encephalopathy; kidney disease; irritated eyes; hypotension 

NA 

Mercury GW: 0.0004 0.05 mglm IO Skin and eye irritation, cough, chest pain, difficult breathing, bronchitis, 
pneumontitis, tremors, insomnia, irritability, indecision, headache, fatigue, 
weakness, GI disturbance 

NA 

Vaphthalene 
SS:7,200,000 

10 ppm 250 Eye irritation, headache, confusion, excitement, nausea, vomiting, abdominal 
pain, bladder irritation, profuse sweating, dermatitis, cornea1 damage, optical 
neuritis 

8.12 

‘CBS (AROCLOR 1260) 
SS: 890 

0.5 mg/m’ 5 

Ca 

Eye and skin irritation, acne-form dermatitis, liver damage, reproductive 
effects 

UK 
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3.8 CONTAMINANTS OF CONCERN (REFER TO PROJECT FILES FOR MOREDETAILED CONTAMINANT INFORMATION) 

Location and Highest” Exposure 
Contaminant Concentration (ppm) Limith IDLH’ 

Footnotes: 

Symptoms and Effects of Exposure 
PIP4 
(W 

a: Specify sample-designation and media: SS (Surface Soil), SED (Sediment), SB (Soil Boring), A (Air), D (Drums), GW (Groundwater), L (Lagoon), TK (Tank), SL (Sludge), SW (Surface Water), 
b: Appropriate value of PEL, REL, or TLV listed 
c: IDLH = immediately dangerous to life and health (units are the same as specified “Exposure Limit” units for that contaminant); NL = No limit found in reference materials; CA = Potential 

occupational carcinogen 
d: PIP = photoionization potential; NA = Not applicable; UK = Unknown Footnotes 

3.9 POTENTIAL ROUTES OF EXPOSURE 

DERMAL: Contact with contaminated media. This route 
of exposure is minimized through proper use of PPE, as 
specified in Section 5. 

INHALATION: Vapors and contaminated particulates. 
This route of exposure is minimized through proper 
respiratory protection and monitoring, as specified in 
sections 5 and 6, respectively. 

OTHER: Inadvertent ingestion of contaminated media. This route should not 
present a concern if good hygiene practices are followed (e.g., wash hands and face 
before eating, drinking, or smoking). 
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4 PERSONNEL 

4.1 CH2M HILL EMPLOYEE MEDICAL SURVEILLANCE AND TRAINING 
(Reference CHZM HILL SOP HS-01, Medical Surveillance, and HS-02, Health and Safety Training) 

The employees listed below are enrolled in the CH2M HILL Comprehensive Health and Safety Program and meet state and federal 
hazardous waste operations requirements for 40-hour initial training, 3-day on-the-job experience, and &hour annual refresher 
training. Employees designated “SSC” have received 8 hours of supervisor and instrument training and can serve as site safety 
coordinator (SSC) for the level of protection indicated. An SSC with a level designation (D, C, B) equal to or greater than the level 
of protection being used must be present during all tasks performed in exclusion or decontamination zones that involve the 
potential for exposure to health and safety hazards. Employees designated “FA-CPR” are currently certified by the American Red 
Cross, or equivalent, in first aid and CPR. At least one FA-CPR designated employee must be present during all tasks performed 
in exclusion or decontamination zones that involve the potential for exposure to health and safety hazards. The employees listed 
below are currently active in a medical surveillance program that meets state and federal regulatory requirements for hazardous 
waste operations. The CH2M HILL medical surveillance program is performed under the direct supervision of a licensed 
physician who is Board Certified in the practice of Occupational Medicine (see Section 13). Certain tasks (e.g., confined-space 
entry) and contaminants (e.g., lead) may require additional training and medical monitoring. 

Pregnant employees are to be informed of and are to follow the procedures in CH2M HILL’s SOP HS-04, Reproduction 
Protection, including 
obtaining a physician’s statement of the employee’s ability to perform hazardous activities, before being assigned fieldwork. 

Employee Name Office 

Brooke Bennett WDC 

Don Martinson WDC 

Linnea Eng WDC 

Jack Robinson WDC 

Responsibility 

Field Team Leader 

Field Team Leader 

Field Team Leader 

Field Team Leader 

SSC/FA-CPR 

Level (D) SSC;FA-CPR 

Level (B) SSC; FA-CPR 

Level (D) SSC;FA-CPR 

Level (B) SSC; FA-CPR 

4.2.1 CLIENT 

Contact Name: 
Phone: 
Facility Contact Name: 
Phone: 

Mr. David Forsythe, NTR 
(804) 322-4783 
Ms. Dianne Bailey, Program Manager 
(804) 322-2900 
Mr. William Whitmire, Hazardous Waste Dispatch 
(804) 444-7528 
Mr. Merrill Ashcraft, Navy On-Science Coordinator 
(804) 445-885 1 
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4.2.2 CHZM HILL 

Project Manager: Jack Robinson (703) 471-1441 
Health and Safety Manager: John Longo (201) 316-9300 
Field Team Leader: Brooke Bennett (703) 471-1441 
Site Safety Coordinator: Brooke Bennett (703) 471-1441 

The SSC is responsible for contacting the field team leader and the project manager. In general, the project 
manager either will contact or will identify the client contact. The Health and Safety Manager (HSM) 
should be contacted as appropriate. The SSC or the project manager must notify the client and the HSM 
when a serious injury or a death occurs or when health and safety inspections by OSHA or other agencies are 
conducted. Refer to sections 10 through 12 for emergency procedures and phone numbers. 

4.2.3 SUBCONTRACTORS 
(Reference Section 3, Corporate Health and Safety Program Manual) 

When specified in the project documents (e.g., contract), this plan may cover CH2M HILL subcontractors. 
However, this plan does not address hazards associated with tasks and equipment that the subcontractor has 
expertise in (e.g., operation of drill rig). Specialty subcontractors are responsible for health and safety 
procedures and plans specific to their work. Specialty subcontractors are to submit plans to CH2M HILL for 
review and approval before the start of fieldwork. Subcontractors must comply with the established health 
and safety plan(s). CH2M HILL must monitor and enforce compliance with the established plan(s). 

Subcontractor: Drilling subcontractor had not been selected at the time of the writing of this HASP. 
Subcontractor Contact: 
Telephone: 

General health and safety communication with subcontractors contracted with CH2M HILL and covered by 
this plan is to be conducted as follows: 

. Request that the subcontractor, if a specialty subcontractor, submit a safety or health plan applicable to 
their expertise (e.g., drill-rig safety plan or nuclear density gauge [NDG] health plan); attach the 
reviewed plan. 

. Supply subcontractors with a copy of this plan, and brief them on its provisions, 

. Direct health and safety communication to the subcontractor-designated safety representative. 

. Notify the subcontractor-designated representative if a violation of the plan(s) is observed. Specialty 
subcontractors are responsible for mitigating hazards in which they have expertise. 

. If a hazard condition persists, inform the subcontractor. If the hazard is not mitigated, stop affected 
work as a last resort and notify the project manager. 

. When an apparent imminent danger exists, promptly remove all affected personnel. Notify the project 
manager. 

. Make clear that consistent violations of the health and safety plan by a subcontractor may result in 
termination of the subcontract. 
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4.2.4 CONTRACTORS 
(Reference Section 3, Corporate Health and Safety Program Manual) 

This plan does not cover contractors that are contracted directly to the client or the owner. CH2M HILL is not 
responsible for directing contractor personnel and is not to assume responsibility through their actions. When the 
contractor is in control of the site, ask the contractor to conduct a briefing of their health and safety practices and to 
describe how they apply to CH2M HILL’s activities. Request a copy of the contractor’s health and safety plan. 

Contractor: NA 
Contact Name: NA 
Telephone: NA 

General health and safety communication with contractors lent contracted with CH2M HILL is listed below. 
These procedures can also be applied to other third party communications (e.g., client personnel). 

. Ask the contractor to brief CH2M HILL on the contractor’s health and safety plan for how the plan 
affects CH2M HILL employees on the site. 

. If acceptable to the client, communicate about health and safety directly with the contractor PM or 
other onsite contractor-designated representative. CH2M HILL employees are not to direct the 
details of the contractor’s work or to advise on health and safety (e.g., how the contractor corrects 
unsafe conditions). 

. If an observed hazard poses a risk to CH2M HILL personnel, notify the party controlling the work 
activity as soon as possible. Notify the project manager; the project manager will notify the client. 
Document oral notification in project records (i.e., the field logbook). 

. If a hazardous condition endangering a CH2M HILL employee persists, inform the contractor and 
the project manager (the project manager will contact the client) that CH2M HILL cannot execute 
the assigned work until the hazard is mitigated. 

. When an apparent imminent danger exists, orally warn the person(s) in danger and orally notify the 
contractor promptly. When an imminent danger involves a CH2M HILL employee, remove the 
employee and suspend CH2M HILL work immediately until the hazard has been mitigated. Inform 
the project manager and the contractor promptly. 

. The SSC or the project manager must notify the client and CH2M HILL health and safety staff when 
(1) the contractor fails to remedy an unsafe condition affecting CH2M HILL personnel, (2) the 
contractor does not remedy the hazardous condition within a reasonable period of time, or (3) the 
contractor repeatedly creates the hazardous condition. 
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5 -PERSONAL PROTECTIVE EQUIPMENT (PPE) (R f e erence CH2M HILL SOP HS-07, Personal Protective 

Equipment, HS-08, Respiratory Protection, Section 2 of the Site Safety Notebook) 

5.1 PPE SPECIFICATIONS= 

Task Level Body Head Respiratorb 

General work uniform when no 
chemical exposure is anticipated 

D Work clothes; steel-toe, steel-shank leather Hardhat’ None required 
work boots; work gloves Safety glasses 

Ear protectiond 

Monitoring well installation and 
all sampling activities. 

Modified D COVERALLS: Polycoated Tyvek@ 
BOOTS: Steel-toe, steel-shank chemical- 
resistant boots OR steel-toe, steel-shank 
leather work boots with outer rubber boot 
covers 
GLOVES: Inner surgical-style nitrile glove 
AND outer chemical-resistant nitrile glove. 

Hardhat’ 
Splash shield 
Safety glasses 
Ear protectio$ 

None requited 

Monitoring well installation and 
all sampling activities if criteria in 
Section 5.2 are met. 

C COVERALLS: Polycoated TyvekB Hardhat’ APR, full face, 
BOOTS: Steel-toe, steel-shank chemical- Splash shield‘ MSA Ultratwin 
resistant boots OR steel-toe, steel-shank Bar protection’ or equivalent; 
leather work boots with outer rubber boot Spectacle inserts with GME-I-I 
covers cartriclges or 
GLOVES: Inner surgical-style nitrile glove equivalent 
AND outer chemical-resistant nittile glove. 

None anticipated B COVERALLS: Polycoated Tyvek@ Hardhat’ Positive-pressure 
BOOTS: Steel toe, steel-shank chemical- Splash shield demand self- 
resistant boots OR steel-toe, steel-shank Ear protectiond contained 
leather work boots with outer rubber boot Spectacle inserts breathing 
covers apparatus 
GLOVES: Inner surgical-style nittile glove (SCBA): MSA 
AND outer chemical-resistant nitrile glove. Ultralite, or 

equivalent 

‘Modifications are as indicated. CH2M HILL will provide PPE to only CHZM HILL employees. 
b No facial hair that would interfere with respirator fit is permitted. 
‘Hardhat and splash-shield areas are to determined by the SSC. 
’ Ear protection should be worn while working around drill rigs or other noise-producing equipment or when conversations cannot be held at 

distances of 3 feet or less without shouting. Refer to Section 6 for other requirements. 
’ The GME-H cartridge is the new standard-issue cartridge. 

tasks covered by this plan. 
Available stock of the previously standard GMC-H cartridges may NOT be used for 

5.2 REASONS FOR UPGRADING OR DOWNGRADING LEVEL OF PROTECTION 

Upgrade* 

. Request from individual performing task. 

. Change in work task that will increase contact or 
potential contact with hazardous materials. 

. Occurrence or likely occurrence of gas or vapor 
emission. 

. Known or suspected presence of dermal hazards. 

. Instrument action levels (Section 6) exceeded. 

Downgrade 

. New information indicating that 
situation is less hazardous than 
originally thought. 

. Change in site conditions that 
decreases the hazard. 

. Change in work task that will reduce 
contact with hazardous materials. 

*Performing a task that requires an upgrade to a higher level of protection (e.g., level D to level C) is permitted 
only when the PPE requirements have been specified in Section 5 and an SSC who meets the requirements. 
specified in subsection 4.1 is present. 
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6 AIR MONITORING SPECIFICATIONS (Reference CH2M HILL SOP ~~-06, Air Moniton’ng, and Section 2 of the 

Site Safety Notebook) 

Instrument 

PID: OVM with 10.6eV 
lamp or equivalent 

Tasks Action Levels” Frequencyb Calibration 

Monitoring well O-5 ppm Level D initially and Daily; before 
installation, soil, and 5- 1Oppm Level C periodically and after each 
groundwater sampling > lOppm Level B (not during task period of use 
activities. anticipated) 

CGI: MSA model 260 or 
261 or equivalent 

Drilling O-IO%’ LEL: No explosion hazard Continuous Daily; before 
IO-25%’ LEL: Potential explosion hazard during and after each 
>25%‘ LEL: Explosion hazard; evacuate or advancement of period of use 

vent boring or trench 

0, Meter: MSA model 
260 or 261 or equivalent 

Drilling ~25.0%’ 0,: Explosion hazard; evacuate or Continuous Daily; before 
vent during and after each 

20.9%’ 0,: Normal 0, advancement of period of use 
49.5%‘ 0,: 0, deficient; vent or use boring or trench 

SCBA 

Dust Monitor: Minimm Dust-generating 0 - 1 mg/m’ Level D Initially and Zero Daily; 

model PDM-3 or equivalent activities (visible dust >I -5mg/m’ Level C periodically before and after 
in the breathing zone) >5 mg/m’ Stop work; implement dust during task each period of 

suppression measures use 

Noise-Level Monitor’: None anticipated 
< 85 dB(A) 
85 - 120 dB(A) 

120 dB(A) 

No action required 
Hearing protection 
required$ 
Stop; re-evaluate 

Initially and 
periodically 
during task 

Daily; before 
and after each 
period of use 

Note a: 
Note b: 

Note c: 

Note d: 
Note e: 

Action levels apply to sustained breathing-zone measurements above background 
The exact frequency of monitoring depends on field conditions and is to be determined by the SSC; generally, every 5 to 15 
minutes is acceptable; more frequently may be appropriate. Monitoring results should be recorded. Documentation should 
include instrument and calibration information, time and measurement result, personnel monitored, and place/location where 
measurement is taken (e.g., “Breathing Zone/MW-3,” “at surface/SB-2,” etc.). 
If the measured percent of 0, is less than IO, an accurate LEL reading will not be obtained. Percent LEL and percent 0, 
action levels apply to only ambient working atmospheres, and do not apply to confined-space entry. More-stringent percent 
LEL and 0, action levels are required for confined-space entry; refer to Section 9. 
Refer to SOP HS-10 for instructions and documentation on radiation monitoring and screening. 
Contact HSM. Noise monitoring, training, and audiometric testing also are required. 

Revised l/l 7196 20 WDCHS lY003.DOC 



6.1 CALIBRATION SPECIFICATIONS 
(Refer to the respective manufacturer’s instructions for proper instrument-maintenance procedures) 

Instrument GaS Span Reading Method 

PID: HNU, 10.2 eV probe 

100 wm 
isobutylene 

9.8 r 2.0 1.5 Ipm reg 
T-tubing 

OR: ’ 
0.25 lpm reg 
direct tubing 

HNU, 11.7 eV probe 5.0 + 2.0 68 mm 

PILk OVM, 10.0 or 10.6. 
eV bulb 

100 wm 
isobutylene 

RF = 0.55 55 pw 

OVM, 11 .S eV bulb RF = 0.68 68 wm 

1.5 lpm reg 
T-tubing 

PID: MiniRAE, 10.6 eV 100 mm CF=53 53 wm 1.5 Ipm REG 
bulb isobutylene +5 ppm T-Tubing 

PID: TVA 1000 100 wm CF=O.55 55 mm 1.5 lpm REG 
isobutylene +5ppm T-Tubing 

FlD: OVA- 128 100 ppm methane 3.0 f 1.5 100 ppm 1.5 Ipm reg 
T-tubing 

FID: TVA 1000 100 ppm methane CF=l.OO lOOppm+ 10 1.5 llpm reg 
T-tubine 

Dust Monitor: Miniram- 
PDM3 

Dust-free air 
Not 

applicable 

0.00 mg/m3 in 
“Measure” 

mode 

Dust-free 
area OR Z- 
bag with 
HEPA filter 

CGI: MSA 260,261,360, 
or 361 

0.75% pentane NIA 50% LEL 
*5%LEL 

1.5 lpm reg 
direct tubing 

6.2 AIR SAMPLING 
Sampling may be required by other OSHA regulations where there may be exposure to certain contaminants. Air 
sampling typically is required when site contaminants include lead, cadmium, arsenic, asbestos, and certain volatile 
organic compounds. Contact the HSM immediately if these contaminants are encountered. 

Method Description: Not applicable 

Personnel and Areas 

Results must be sent immediately to the HSM. Regulations may require reporting to monitored personnel. Results 
reported to: 

HSM: John Longo/NJO 
Other: 
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7 DECONTAMINATION (REFERENCE CH2M HILL SOP HS-13, DECOh’TAMINATIOh’) 

The SSC must monitor the effectiveness of the decontamination procedures. .Decontamination procedures found 
to be ineffective will be modified by the SSC. 

7.1 DECONTAMINATION SPECIFICATIONS 

Personnel 
. Boot wash/rinse 
. Glove wash/rinse 

. Outer-glove removal 

. Body-suit removal 

. Inner-glove removal 

. Respirator removal 

. Hand wash/rinse 

9 Face wash/rinse 
. Shower ASAP 
. PPE-disposal method: 

** 

Sample Equipment 
. Wash/rinse equipment 

l Solvent-rinse equipment 

l Solvent-disposal method: 
** 

Heavy Equipment 
. Power wash 
. Steam clean 

0 Water-disposal method: 
** 

. Water-disposal method: 
** 

**Refer to Investigation- 
Derived Waste Management 
Plan for disposal methods. 

7.2 DIAGRAM OF PERSONNEL-DECONTAMINATION LINE 

No eating, drinking, or smoking is permitted in contaminated areas and in exclusion or decontamination zones. The 
SSC should establish areas for eating, drinking, and smoking. Contact lenses are not permitted in exclusion or 
decontamination zones. 

Figure 7-1 illustrates a typical establishment of work zones, including the decontamination line. Work zones 
are to be modified by the SSC to accommodate task-specific requirements. 

8 SPILL-CONTAINMENT PROCEDURES 

Sorbent material will be maintained in the support zone. Incidental spills will be contained with sorbent and 
will be disposed of properly. 

9 CONFINED-SPACE ENTRY 
(Reference CH2M HILL SOP HS-17, Co@ned Space Entry) 

No confined-space entry will be permitted. Confined-space entry requires additional health and safety 
procedures, training, and a permit. If conditions change such that confined-space entry is necessary, contact 
the HSM to develop the required entry permit. 

When planned activities will not include confined-space entry, permit-required confined spaces accessible to 
CH2M HILL personnel are to be identified before the task begins. The SSC is to confirm that permit spaces 
are properly posted or that employees are informed of their locations and informed of their hazards. 

Revised l/l 7196 22 WDCHS 151003.DOC 



\ 

/y 
Exclusion 

Zone 
\ Boundary , 

Sample 

Dispose of PPE as 
specified in Section 

7.1 of the HSP -1 

to be disposed 

)- gloves and boots or 

)e re-used 

Notes: 
1. This figure can be used as a guide in establishing a 
decontamination line when used PPE will be either disposed of, 
or re-used, and can be applied to any level of protection. 
2. This stations illustrated below may be removed when not 
applicable (e.g., no respirator station if not wearing Level C). 
3. The SSC may modify the decontamination sequence based 
- ._ _:.- -- - -:I:- _ - .- -I:*: _ I _ 

Dispose of PPE as 
specified in Section 

7.1 of the HSP - 

preparation 

Sample 
decontamination 

and packing 

Personnel Decontamination Line 
CH2M HILL Heath and Safety Plan 

I 
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10 SITE-CONTROL PLAN 

10.1 SITE-CONTROL PROCEDURES 

. 

. 

. 

. 

. 

. 

. 

. 
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. 

. 
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. 

. 

. 

. 
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The site safety coordinator (SSC) will conduct a site safety briefing (see below) before starting field 
activities or as tasks and site conditions change. 

Topics for briefing on site safety: general discussion of health and safety plan, site-specific hazards, 
locations of work zones, PPE requirements, equipment, special procedures, emergencies. Refer to 
Section 8 of Site Safety Notebook. 

The SSC records attendance at safety briefings in a logbook and documents the topics discussed. 

The SSC will ensure that a daily log-in and log-out book is maintained for all personnel entering the site. 

Post the OSHA job-site poster in a central and conspicuous location at sites where project field offices, 
trailers, orequipment storage boxes are established. Posters can be obtained by calling either 800/548- 
4776 or 800/999-9 111. 

Field Trailers: Post “Exit” signs above exit doors, and post “Fire Extinguisher” signs above locations of 
extinguishers. Keep areas near exits and extinguishers clear. 

Determine wind direction. 

Establish work zones: support, decontamination, and exclusion zones. Delineate work zones with flags 
or cones as appropriate. Support zone should be upwind of the site. 

Establish decontamination procedures, including respirator-decontamination procedures, and test the 
procedures. 

Use access control at the entry and exit from each work zone. 

Store chemicals in appropriate containers. 

Make MSDSs available for onsite chemicals to which employees are exposed. 

Establish onsite communication consisting of the following: 

- Line-of-sight and hand signals 
- Air horn 
- Two-way radio or cellular telephone if available 

Establish offsite communication. 

Establish and maintain the “buddy system.” 

Establish procedures for disposing of material generated on the site. 

Initial air monitoring is conducted by the SSC in appropriate level of protection. 

The SSC is to conduct periodic inspections of work practices to determine the effectiveness of this plan -- 
refer to CH2M HILL SOP 18, Health and Safety Checklist, or Section 4 of Site Safety Notebook. 
Deficiencies are to be noted, reported to the HSM, and corrected. 
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I-- 10.2 HAZWOPER COMPLIANCE PLAN (R f e erence CH2M HILL SOP HS-11, Health andSafe~ Plans) 

This section outlines procedures to be followed when certain activities do not require 24- or 40-hour training. 
Note, prior approval from the HSM is required before these tasks are conducted on regulated hazardous waste 
sites. 

. 

. 

-” 

pa . 

P.-T- 

. 

. 

Certain parts of the site work may be covered by state or federal Hazwoper standards and therefore require 
training and medical monitoring. Anticipated tasks must be included in subsection 2.2.1. 

Air sampling must confirm that there is no exposure to gases or vapors before non-Hazwoper-trained 
personnel are allowed on the site. Other data (e.g., soil) also must document that there is no potentiai for 
exposure. The HSM must approve the interpretation of these data. Refer to subsections 3.8 and 6.2 for 
contaminant data and air sampling requirements, respectively. 

Non-Hazwoper-trained personnel must be informed of the nature of the existing contamination and its 
locations, the limits of their access, and the emergency action plan for the site. Non-Hazwoper-trained 
personnel also must be trained in accordance with all other state and federal OSHA requirements, including 
29 CFR 1910.1200 (HAZCOM). Refer to subsection 3.7.1 for hazard communication requirements. 

Air monitoring with direct-reading instruments conducted during regulated tasks also should be used to 
ensure that non-Hazwoper-trained personnel (e.g., in an adjacent area) are not exposed to volatile 
contaminants. Non-Hazwoper-trained personnel should be monitored whenever the belief is that there may 
be a possibility of exposure (e.g., change in site conditions), or at some reasonable frequency to confirm that 
there is no exposure. Refer to Section 6.1 for air monitoring requirements. 

Treatment system start-ups: Once a treatment system begins to pump and treat contaminated media, the site 
is, for the purposes of applying the Hazwoper standard, considered a treatment, storage, and disposal facility 
(TSDF). Therefore, once the system begins operation, only Hazwoper-trained personnel (minimum of 
24 hours of training) will be permitted to enter the site. All non-Hazwoper-trained personnel must leave the 
site. 

If Hazwoper-regulated tasks are conducted concurrently with nonregulated tasks, non-Hazwoper-trained 
subcontractors must be removed from areas of exposure. If non-Hazwoper-trained personnel remain on the site 
while a Hazwoper-regulated task is conducted, the contaminant/exposure area (exclusion zone) must be posted, 
non-Hazwoper-trained personnel must be reminded of the locations of restricted areas and the limits of their 
access, and real-time monitoring must be conducted, Non-Hazwoper-trained personnel at risk of exposure must 
be removed from the site until it can be demonstrated that there is no longer a potential for exposure to health and 
safety hazards. 

F=- 
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11 EMERGENCY RESPONSE PLAN (REFERENCE CHZM HILL SOP HS-12, EMERGENCY RESPONSE) 

11.1 PRE-EMERGENCY PLANNING 

The SSC performs the applicable pre-emergency planning tasks before starting field activities and 
coordinates emergency response with the facility and local emergency-service providers as appropriate. 
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. 
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. 
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. 
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. 
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. 
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Review the facility emergency and contingency plans where applicable. 

Locate the nearest telephone; determine what onsite communication equipment is available (e.g., two- 
way radio, air horn). 

Identify and communicate chemical, safety, radiological, and biological hazards. 

Confirm and post emergency telephone numbers, evacuation routes, assembly areas, and route to 
hospital; communicate the information to onsite personnel. 

Post site map marked with locations of emergency equipment and supplies, and post OSHA job-site 
poster. The OSHA job-site poster is required at sites where project field offices, trailers, or equipment- 
storage boxes are established. Posters can be obtained by calling either 800/548-4776 or 800/999-9111. 

Field Trailers: Post “Exit” signs above exit doors, and post “Fire Extinguisher” signs above locations of 
extinguishers. Keep areas near exits and extinguishers clear. 

Review changed site conditions, onsite operations, and personnel availability in relation to emergency 
response procedures. 

Evaluate capabilities of local response teams where applicable. 

Where appropriate and acceptable to the client, inform emergency room and ambulance and emergency 
response teams of anticipated types of site emergencies. 

Designate one vehicle as the emergency vehicle; place hospital directions and map inside; keep keys in 
ignition during field activities. 

Inventory and check site emergency equipment, supplies, and potable water. 

Communicate emergency procedures for personnel injury, exposures, fires, explosions, chemical and 
vapor releases. 

Review notification procedures for contacting CH2M HILL’s medical consultant and team member’s 
occupational physician. 

Rehearse the emergency response plan once before site activities begin, including driving the route to the 
hospital. 

The emergency response plan will be periodically exercised and critiqued. 

Brief new workers on the emergency response plan. 

The SSC will evaluate emergency response actions and initiate appropriate follow-up actions. 
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11.2 EMERGENCY EQUIPMENT AND SUPPLIES 

The SSC should mark the locations of emergency equipment on the site map and should post the map. 

Emergency Equipment and Supplies Location 

20 lb (or two lo-lb) fire extinguisher (A, B, and C classes) CH2M HILL Field Vehicle 

F-- First aid kit 

Eye wash* 

CH2M HILL Field Vehicle 

CH2M HILL Field Vehicle 

Potable water CH2M HILL Field Vehicle 
rai 

Bloodborne-pathogen kit CH2M HILL Field Vehicle 

Additional equipment (specify) None anticipated 

*The emergency eye wash unit must meet the American National Standards Institute (ANSI) criteria and be 
capable of delivering 1.5 liters (0.4 gallons) per minute of potable water to the eves for fifteen minutes. 

11.3 EMERGENCY MEDICAL TREATMENT 
F-- 

. 

. 

. 

cph 

. 

. 

. 

. 

. 

F- 

. 

. 

,- 
. 

. 

. 

Notify appropriate emergency response authorities listed in sections 12 and 13 (e.g., 911). 

During a time of no emergency, contact CH2M HILL’s medical consultant for advice and guidance on 
medical treatment. 

The SSC will assume charge during a medical emergency until the ambulance arrives or until the injured 
person is admitted to the emergency room. 

Prevent further injury. 

Initiate first aid and CPR where feasible. 

Get medical attention immediately. 

Perform decontamination where feasible, and to the extent possible; lifesaving and first aid or medical 
treatment take priority. Decontamination procedures may need to be postponed, but should be 
implemented as soon as possible after the victim is stabilized. 

Notify the field team leader and the project manager of the injury. 

Make certain that the injured person is accompanied to the emergency room. 

Notify the health and safety manager. 

Notify the injured person’s human resources department within 24 hours. 

Prepare an incident report -- refer to CH2M HILL SOP 12, Emergency Response and First Aid, and 
Section 6 of Site Safety Notebook. Submit the report to the corporate director of health and safety and the 
corporate human resources department (COR) within 48 hours. 

When contacting the medical consultant, state that you are calling about a CH2M HILL matter, and give 
your name, your telephone number, the name of the injured person, the extent of the injury or exposure, 
and the name and location of the medical facility where the injured person was taken. 

11.4 NONEMERGENCY PROCEDURES rrcI 

The procedures listed above may be applied to nonemergency incidents. Injuries and illnesses (including 
overexposure to contaminants) must be reported to Human Resources. ‘If there is doubt about whether medical 
treatment is necessary, or if the injured person is reluctant to accept medical treatment, contact the CH2M HILL 
medical consultant. 

. When contacting the medical consultant, state that the situation is a CH2M HILL matter, and give your 
name, your telephone number, the name of the injured person, the extent of the injury or exposure, and 
the name and location of the medical facility where the injured person was taken. 

. Follow these procedures as appropriate. 
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11.5 INCIDENT RESPONSE 

In fires, explosions, or chemical releases, actions to be taken include the following: 

. Shut down CH2M HILL operations and evacuate the immediate work area. 

. Account for personnel at the designated assembly area(s). _. 

. Notify appropriate response personnel. 

. Assess the need for site evacuation, and evacuate the site as warranted. 

Instead of implementing a work-area evacuation, note that small fires or spills posing minimal safety or health 
hazards may be controlled. 

. 
11.6 EVACUATION 

. Evacuation routes wil! be designated by the SSC before work begins. 

. Onsite and offsite assembly points will be designated before work begins. 

. Personnel will leave the exclusion zone and assemble at the onsite assembly point upon hearing the 
emergency signal for evacuation. 

. Personnel will assemble at the offsite point upon hearing the emergency signal for a site evacuation. 

. The SSC and a “buddy” will remain on the site after the site has been evacuated (if possible) to assist 
local responders and advise them of the nature and location of the incident. 

. The SSC accounts for all personnel in the onsite assembly zone. 

. A person designated by the SSC before work begins will account for personnel at the offsite assembly 
area. 

. The SSC will write up the incident as soon as possible after it occurs and will submit a report to the 
corporate director of health and safety. 

11.7 EVACUATION ROUTES AND ASSEMBLY POINTS 

Refer to the site map in Section 1. Evacuation routes and assembly areas (and alternative routes and 
assembly areas) are specified on the site map. 

11.8 EVACUATION SIGNALS 

Signal Meaning 

Grasping throat with hand 
Thumbs up 
Grasping buddy’s wrist 
Continuous sounding of horn 
Client/Facility: No site-specific signals applicable 

Emergency-help me. 
OK; understood. 
Leave area now. 
Emergency; leave site now. 
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12 EMERGENCY RESPONSE 

12.1 EMERGENCY RESPONSE TELEPHONE NUMBERS 

SITE ADDRESS : Norfolk Naval Base 
Norfolk, Virginia 

Security (NAVBASE): Response Operator 

Phone: 
Cellular Phone: 

Phone: (4) 2324 or (804) 444-2324 

(4) 2737 or (804) 444-2737 

Fire: Security (HAS): Mr. Frank King 

Ambulance: (Sewell Point) (Public) 

Phone: (4) 3333 or (804) 444-3333 

Phone: (4) 2674 or (804) 444-2674 

(9)911 or911 

Public Works Department (Utility Clearances): 

Mr. Bruce Davis 

Phone: (4) 4973 or (804) 444-4973 

Emergency: (one call) 

Hazardous Waste Dispatcher: Mr. William 
Whitmire 

Phone: (4) 07 16 or 0720, or 911 

Phone: (4) 7528 or (804) 444-7528 

COMNAVBASE Duty Desk** Phone: (804) 322-2866/67 

Navy On-Scene Coordinator (NOSC) Phone: 

Navy On-Scene Commander (NOSCR) Phone: 

Local Emergency Planning Committee (LEPC) Phone: 

*When using a cellular phone outside the telephone’s normal calling area, exercise caution in relying on the cellular 
phone to activate 911. When the caller is outside the normal calling area, the cellular service carrier should connect 
the caller with emergency services in the area where the call originated, but this may not occur. Telephone 
numbers of backup emergency services should be provided if a cellular phone is relied on to activate 911. 

** All spills must be reported to the COMNAVBASE Duty Desk 

Hospital: DePaul Medical Center Phone: (9) 889-5 111 or (804) 889-5 111 (emergency 
Address: 150 Kingsley Lane, Norfolk, VA room) 

Route to Hospital: (Refer to Figure 12-1) - Depends on location within base area 

-‘-, 

12.2 GOVERNMENT AGENCIES INVOLVED IN PROJECT 

Federal Agency and Contact Name: Department of the Navy, Atlantic Division 
Phone: Mr. David Forsythe, NTR (804) 322-4783 

State Agency and Contact Name: 
Phone: 

Not assigned 

Local Agency and contact Name: 
Phone: 

Not assigned 

Contact the project manager. Generally, the project manager will contact relevant government agencies. 

WDCR1015/013.DOC 
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Figure 12- 1 m 
ROUTE TO HOSPITAL w 

Naval Base, Norfolk B 
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Pp, 13 EMERGENCY CONTACTS 

- 

If an injury occurs, notify the injured person’s personnel office as soon as possible after obtaining medical attention 
for the injured person. Notification MUST be made within 24 hours of the injury. 

CH2M HILL Medical Consultant Occupational Physician (Regional or Local) 

Dr. Elayne F. Theriault 
Environmental Medical Resources, Inc. 
Atlanta, Georgia 
800/229-3674 OR 770/455-0818 
(After-hours calls will be returned within 20 minutes.) 

Dr. Laura Staton 
46440 Benedict Drive, Suite 108 
Sterling, Virginia 22170 
(703) 444-5656 

Corporate Director Health and Safety Site Safety Coordinator (SSC) 

Name: Mollie Netherland/SEA 
Phone: 206/453-5005 

Medical and Training Administrator 

Name: Jack RobinsonWDC 
Phone: (703) 471-1441 

Regional Manager 

Name: Susan RineholtKOR 
Phone: 303/77 l-0900 

Health and Safety Manager (HSM) 

Name: Dick Bedard 
Phone: (617) 723-9036 

Project Manager 

Name: John Longo 
Phone: (201) 3 16-9300 

Radiation Health Manager (RHM) 

Name: Mike Tilchin 
Phone: (703) 471-1441 

Regional Human Resources Department 

Name: Frank Petelka/ORO 
Phone: 615/483-9032 (H)615/482-8667 

Client 
Name: David Forsythe, NTR 
Phone: (804) 322-4783 

Name: Michelle Riley-Jones 
Phone: (703) 471-1441 

Corporate Human Resources Department 

Name: Julie Zimmerman/COR 
Phone: 303/77 l-0900 

Federal Express Dangerous Goods Shipping 
Phone: 800/238-5355 

CH2M HILL Emergency Number for Shipping 
Dangerous Goods 

Phone: 800/255-3924 

Worker’s Compensation and Auto Claims 

GAB Business Services, Inc. 
Phone: 800/747-7222 After hours 800/621-5410 

Report fatalities AND report vehicular accidents 
involving pedestrians, motorcycles, or more than two 
cars. 
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14 APPROVAL 

This site-specific health and safety plan has been written for use by CHZM HILL only. CH2M HILL claims no 
responsibility for its use by others unless that use has been specified and defined in project or contract documents. 
The plan is w&&n for the specific site conditions. purposes, dates, and personnel specified and lnust be unended if 
those conditions change. 

14.1 ORIGINAL PLAN 

WRITTEN BY: Don Martinson DATE: 4-l-96 

APPROVED BY; 

143 REVISIr;NS 

REVISIONS MADE BY: DATE: 

REVXSIONS TO PLAN: 

REVISIONS APPROVED BY: DATE: 

15 DISTXIBUTION . 
. 

Name office Responsibility Number of Copies 

Jerri McCauslin COR Senior Program Assistant 1 

John Longo NJ0 Health and Safety 1 
Manager/Approver 

Mike Tilchin Project Manager 1 

Jack Robinson WDC Field Team Leader/Field Tearn 

Jack Robinson 

Client 

WDC 

NA 

Site Safety Coordinator 

Client Project manager 

1 

16 AITACHMENTS 

Attachment 1: Employee Signoff 
Attachment 2: Applicable Matmial Safety Data Sheets 
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EMPLOYEE SIGNOFF 

The employees listed below have been given a copy of this health and safety plan, have read and understood 
it, and agree to abide by its provisions. 

EMPLOYEE NAME EMPLOYEE SIGNATURE AND DATE 

Revised l/17/96 34 HSOP/OI 9a.DOC 
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Material Safety Data Sheets 
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APPENDIX B 
MATERIAL SAFETY DATA SHEET 

TABLE OF CONTENTS 

Aluminum Metal/Powder 
Antimony Metal/Powder 
Arsenic & Compounds 
Barium & Compounds 
Benzene Hexachloride 
Bervllium Metal/Powder 

Chlorobenzene 
Chromic Acid & Chromates i 

‘Coal Tar Creosote 
Copper 
DDT 
p-Dichlorobenzene 
1,l -Dichloroethane 
1 ,PDichloroethylene 
Dieldrin 
2,4-Dinitrotoluene 

Mercury 
Methyl Chloroform 
Methyl Ethyl Ketone 
Methylene Chloride 
Nickel Metal 
Nitrobenzene 
Perchloroethylene 
Phenol 
PCBs 
Picric Acid 

Trichloroethylene 
Vinvlidene Chloride 



--. 

Genium Publishing Corporation 
Material Safe@ Da&i Sheets Collection: 

1145 catalyn street Sheet No. 100 
.y‘L: 

schMlcctady,NY 12%3~1836 USA Al&m MeWPowdeir 

. I’ _ R&sicmzB,4’90 

ing occludedgases iu the &mfactuIe of steeL - 
Other Deslmations CXS No. 7429-903 Al: alumina ftire: altuuiaum flalre: alumhum deh~dra&dz metana aluminum 

ask. - 

_ . s 

t amfaclura Contact your supplia or disuibumr. Consult the latest Chmkahmk Buyers* Chid@ for a supplim list. 

8-hrTWA’Smg&(respinbek&ion,pympowdas, ~ 
-l!f-w 

8-hr TWA 15 mgku’ (rotal dust) 

AcGlHTLv~‘1983-90 NIOSHREL.1981 
TLv-Twksmg/d(pympowders,weldingfumea) NOllCCStttb.liShed 
TLV-Twk lOIn#ld (nwal dust) ToxwtpD-t 

N-repoloed 

rapidly io coritact with other metals since it is &ongly electmpositive. Hazardous polymer&&n emnot o&k 
chemleolIn~~~llitksAhunioumisi#ompatiblewith~~~powbaedsilmchloride,ammonipmpa- 
sxodisulfam + water, pennides, halocarbons, halogens, acids, hydrogen cbkxide gas. molten silicon steels, phosphoxus, self& selenium, iaterh+ 
logens, oxidaats, perchlorate salts. ad chlomtcs. Fotentially explosive reretion with carbon tetmchloride during ball miliiag opera&m with 
:hlomform amidioium nitrate, and sodium acetylide. Violent or explosive ‘them& reaction when heated with metal oxides, oxosalts (nitrates, 
Lu”a)es), or sulfi-, hot “opp” oxide worked with an iron or steel loo& or with antimony, amnic, aud anitmcmy txichloride vapor. An explosive 
datum (above 1472 T/600 c) of Al with iron powder + w*ttr releases explosive hydxogen ‘gas; interaction with sodium hydmxide a&o @cases 
:xplosive hydrogen gas; and a violent exotbumic reaction occuxs above (1112 ‘F/600 ‘c) with sodium diuxanatc. Al reacts with d&or&e to form 
h pyrophoric product Bulk Al may undergo dangerous i&ractions with alcohols. Reaction with anemic eioxidc + sodium menate + sodium 
lydroxide produces the toxic anine gas. 
Hazardous Products of DecomposMon: lnha&tiw of metallic oxide smoke (A40,) at 15 mg/m’ or greater can cause “metal fimc fever-” 



No. 100 Alutninum 4190 



Genium Publishing Cqwpcidion 

, I rlsuedz 9/80 Revision: A, llf89 

OSHA PEL 
8-hr -i-V?& 05 n@m’ (aa Sb) 

ACGIH TLV, D8940 
TLV-TWA: 05 mgh’ (as Sb) 

M[OSEREL,l!hW Toxicity Datat 
1o-brTwk05mgw 

Hamdouspolymai&oncanmtcccur. 
chankallncornpatsbllitiest Antimanyisnotvcrylcaetivcwithoo~~~~butitrtactsrudiywith4urrcgiasnd k@Ccorrcentrated 
sulfuric acid. Powdered antimony also reacts wlth her, cowen- byd.mchloric acid (HCQ On contact with acid, it emits t&c aotimony 
trihydride (SbH,) fumes; elcckolysis of acid sulfiks aad stirred antimony halide yields explosive aotiaamy. Antimony cao nact vigomsly or 

vi01enUy with oxidizing agents such as nitrate salts, halogens, nitric acid, pcrchlork &ids. chlorine trifluoride (CIP,), potassium pmnangaaate 
(KhfnOJ, amnmtlum &ate (NH,NO,), bromine kinhrlde (BtN,), bromiue tclfl- (BrF,), chkdm monoxide (ClO), chloxiuc &ifluoride 
(Cl!T.J potassium nitrate (KNO$, sodium nitrate (NtiNOJ, aad potassium Oxide (I&O& 
Condltlons to Avoldt Nascent hydrogen can xwct with Sb. or iU alloys with Mg or Zn, to form antinny tribydaide, a colorkss, highly toxic gas 
(causing headache, nausea, vomiting, abdominal pain. bcmolysis (scparstioo of bcmoglobii from xed blood corpuck), hcmawia (Mood in the 
urine), and death) with a dkagrecable odor (O.l-ppm TLV). 
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spuYLeak: Notify safety penonoel of powder spills. Small spills can be xe~~~~ved by v--g or wets- to mini&e airborne dust 
Cleanup persoonel should use protective equipment. 
Dispvsal: Reaun scrap metal to your supplkr. Unsalvageable waste may be b&xl in an appmved saaue landfii. Cvufact your supplierora 
licensed contractor for detaikd recommnulations. Pollow applicable Fukral, state, and kcal reguklivns. 
OSHA Designations 
Listed as an Air Contamiaant (29 CFR 1910.1000, Tabk21) 
EPA De&nations 
RCRA Hazardous Waste (40 CPR 26133): Not listed 
ListcdasaCERCLAIiamdou Substance+ (40 CPR 302.4). Repartable Quautiy 0: 5000 lb (2270 kg) [* per Ckan Water A4 Sec. 307(a)] 
SARA Bxh‘emely Hazatdous Substance (40 CPR 355): Not list& 
ListcdasaSARAToxlcChemicd(4OCFR37265) 

Goggles: Wear protective eyegksxs or chemical safety goggles, per OSliA eye- and v regnlafions (29 C!I% 1910.133). 

Englncertag Controls: Avoid brea&g dust or fumes: practice good bou&eqii md ckaniag techques to prevent dust e a& to 
minimize aihomc particulates. h&ni&e skin contact by using ban&B mbber gloves and w md good -al hygiene. K#p 
antimony dust off clothing. Provide prcplacemcnt aodperiodicmedicate~fortbosewoacaSexpotedngoiarlytoratimwy,with 
emphasis on the skio, mucous membraoes. and the pulmonary. cardiac, and reproductive systans. Pmvide suitable Irdttbg to those working with 
~tixu~ny. Monitor the workplace. Keep motds. 

T~tion Data (49 CFR 172.lO2) 
lM0 Shlpplng Name: Antimony campounds, inorganic, 11.0.s. 
I-MO Hazard Class: 6.1 



I Material Safe@ Data Sheets Collection: 
Genium Publishing Corporation 

1145 CatalynStnet~ 

A 

ArsaGcaodsolubkcoqoa&,,As 

OSRAPEZ NIOSHREL,l987 T-1 
s-la TWA: 05 mgb?,+ 0.01 ln@lnv ceiliu~0.002~ 

ACGIH TLV, 1989-90 I!h#0&7sqnJg/kgadministcred0va55yearspxoduceeg~tiusl 
nv-nv& 0.2 aI#d (in the s&ndme Q fimction of the esophagus), blood (hemonbage). and 

akin ad cppebge (dcmatitk) changes 

Melting Pohot: 1497 ‘F/814 :C 
Vapor Presnm 1 mm at 702 Tf372 % (sublimes) 

Wemkal IncompatjbilI~ Arsmk CZUI react vigomusly on contact with pow&ul oxidizm such as bzomam, pcnxides, chlorates, iodatcs, 
itbium, silver nitrate, potassium nitme, potassium pumangawtc, md chromium (VI) oxide. lBis material is also incompatible with halogens, 
ale azidt; palladium, dirubidium acctylidc, zinc, aad platinum 
Hazardous Products of Ikcomposltkm: Thermal oxidativc dumnposition of arsenic and its czmpoti produces irritating or paisonous gases. 



Carcinogerddty: The IARC, NTP, aud OSHA list atsenic as a hump psminogen (0 
pouuds as a whole, and not llteessarily to all individual chemicals W&III the gtoup. S 3 

1).lhisevalwtionappliestoarseIlicandamenicco~ 
pmporcthatbQth the rrivakntandpeatavaknt 

comnounds Pe stronnl~ inmlhtd as cause of skis luug. and lvmuhatic caucers. Expenmartal studies have show that arsenic has tumorigeuic 

Subpart 2): Not listed 

or 

pervi~ gkMs. 
Haoqmlxtwolkuxinoxygen-deflcknt~ 

ikm: Pmvide 
boots 

eneral and local 
aprons, and ganutlers to prevent skiu coubu% 

lo&m-proof vmWation systems to main&in ai&nriu conrentmtions below the GSHA PELs, ACGDI 
~V~andNIOSH~(SCE.2).~~~v~~~irpnfad~itpevcllrr~~tdirparioaintothewmlr~by~n~~g 
: at its sowce.ooJ) 
rafety Stations: Make &iIkbk in the work atua amsgumy eyewash stations, safc@/quickdmnoh showers, and washing facilities. 
Zon@minated Equipment: Never wesr contact Ruses in the work areas soft kusos may absorb, and all lenses concentrate, irritauts. Remove this 
?atenal from 
.ommentsze t-7 

UT shoes qd quipmeut Launder contaminated clothing before wearing. 
ever eat, dnuk, or smoke iu work aress. Practice good pemonal hygiene after using this material, especially before eating, drinking. 

mokmg, usmg the toikf or applying cosmetics. 
. . . . _.....i....... ;‘~~~~~~~~~~~~~~~~~~~~~~~~D~~~~~~::~, :‘~~~~~~~~~~~~~~~~~~~~~~~:~~~~~~~~~~,~,~~~~~ .< ‘,: s<.‘ i-::: ‘:‘: .y y.:y .;,yg.‘ ~.~g.$+? 
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torage Rcqulrementsz Store in closed, propaly label@ container in a cool, weIl-vent&t& 
nd heat and ignition sources. Protect containers fmm physical damage. 

~.m ali incompatib,e &&&.??$x 

hgineerhtg Controk: Avoid inhaIation or ingestion of dust and frmres, and skin or eye umtaof Ractice good pemonal hygiene and housekeep 
rg procedures. Use only with adquate ventilation and appropriate pemonaI pmtective gear. Institute a msphawry protqtion program with 
aiuiug. maintmancc. inspection, and evaluation. All engineeriug systems should be of maximum explosion-proof desigu and ~Iectrically 
rounded and bonded. Provide replacement and a~uai physical examination with emphasis on the skia, nspiratmy system, and blood. 

Trawportation Data (49 CPR 172.101, ,102) 
IOT Shipping Name: Arsenic, solid I’M0 Shipping Name: Ameni@ metallic 
‘OT Hazard Class: Poison B lM0 Harnrd Classt 6.1 
3 No.: UN1558 XMO L?heI: Poison 
OT Label: Poison Ih-IDG Packaging Group: II 
OT Packaging Requirements: 173.366 ID No: UN1558 
OT Packaging Exceptions: 173.364 ~~ 



cxpostdtoPir,an~~~uistskcrwsehydEoga!isliberPtcdBaiumannpormdsrre~~kthanekmentaIb~~~ 
polYmuizuionc8nuotoccur. 
Chcmkal Incompatibly Baxium reacts viokntly with water, catboa Wm&k&k, &kbkwthykne, fluomtrkhlom~ and tcka&o- 
roethylenc. This mat&al is incompatibk witb acids, tricbloxuethyknc and water, Eichiorotrifluoruc~ 1,1,%trktdoro kifluom cthaw, and 
fhmXrkhloroctbaw Barium is cxtrmrelyrcactive and L readily with bakgcns and ammaaia Barium compomds zue not as scactivc as 
:kmental barium. See MSDSs 40,119,l32,173,181, and 251 for spccifii chemicat incompatibilities. 
Conditions to Avoid: Avoid heating barium in hydmgen to about 392 W200 % since it reacts viokutly and farms barium hydxide (BaH& An 
:xplosion hazard cx& if the fne metal is exposed to moist air or add wata ~CCSUSC hydrogen is liberated. 



No.297 BariumatulCompomk 4190 

ucrtaproioundeffccton~ktlt~~tcrtioal,broachirCmdptrticolrrfycardircmpzac~a!thehemrtopoictioyroem(nrponsl’ble 
for~fannationofbloodarblocrdcellsiathelivingbody)rmdthecnebral~~alsoeoted.PoiPolliegmryalsoocaviftheduotof~l~k 
anmpoandsis~~cestaincompormdsofbariom~iaitantsoftbeskin,eyes,ladmneooJ membrawBariumoxideandbmiumbydroxi&, 
~~yallriiliDein~~rolotiom,capse~~irritrtionrodbPrnsoftheeye.lnhrlrtionof~~~ebnriDmplrodu#srknignp#1Mo- 
~@ariuwip).Ibebatf-lieofbarilnninbaneha9beaPestimatcdat?Odayj. 
Medkal CondItIons Aggravated by Long-Term Rxpamre: None qwted. 
Target Organs Skin, eyes, anucous memtmaeS, lung, beart 
~~EntrgRontslnhalatiaaofd~Of~~~~~~eYtCODtDCf 
Acute Effects Systemic absorption from ingestion causes gastromkritis (iion of the stomxh lining and the intcst&es), slow puke rate 
(heart may stop whik contracting), muscle spasm, and hypokalunia (potassiuxn dcfxzicncy in the blood). Izblatim causes cougbiag, bmachhl 

iITmi~andpottuwconi o&s. Contact with soluble salts causes dcxnatitis, initation of the eyes and mumus membranes, and burns. Dtning 
xadiologkalutaminatian, intraperitoneal(intheabdomm)ol~~c(inthe~t) bariumsulfatecontami&onxesulting&omacomplka- 
tionrupturcmaycauscasig@c8ntioflammatorprespmz. 
Chronic Effects: Althuugh baritosis (caused by inhaling barium sulfate) pmduces nodular opacities on chest X-rays, there is no evidence of 
clinical JIncss or bodily dysfunction. 

Eyes PIush immcd&ly, including under tbc eyelids, gmtly bus tbomughly witb flooding auwnmts of nmning water for at least 15 min. 
Skin: (@C& X’WXWC CooW~iht~d dothbg. AfW IiIlSillg pffected Skin With fkodii pmount~ of water, wash it with soap and water. 
Inhalation: Remove exposed ntofreshairandsupportbxeathingasnccdcd. 

011th to au ULICO~SC~OUS or convoking ptxsm. If in&d, have a con&~ per4011 drink’1 to 2 glasses of 

by saline catha& if soluble barium 

t (29 Cl% 1910.1ooO, T&k Zl) 

EngiaenlngConbois:BariPmmetalitselfpreantsmsinlvm~p~bazardAn 
design and ekchic8lly grounded and bonded. Use noarparking took. Proper%oragc is esse&L Avoid dust i&ala&n 

a@eerkgsystemsshouldbcof- 
- andskinqtytpandm~us 

membranecontacLAllproceses should be enclosed and/or exhaust ventilation iustalkd to keep the dust coxznaations below the mmded 
levels. Pra~tkc good personal hygknc and housekeeping prcscdures. precmploymeat and p&& m&kal exar&ations &oufd k givm m 
woxkers exposed to bar&t dusf Prevent exposing individuals with @tory disorders. 

Tranqortation Data (49 CFR 172.102) 
NO Shipping Name: Barium alloys, p~phoric 
TM0 Hazard Class 42 
IMO Label: Spontaneously combustible 
IMDG Packaging Group: Il 
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Genium Publishing Corporation 
1145 cata@ strcu 

Schen~, NY 123034836 USA 

. Jssuad:4/80 Rcvisi~A,ll/8si 

OSHAPELS - 
I-hrlwk 0.002 ppm 
3~minsra:0.005ppm 
ceiling lcvck 0.025 ppm 

ACGlH TLV, l!J89-90’ Taakity Datat 
TLV-TWA: 0.002mghd H~~~~3cDmpilnrt,,palmonay~ 
~NxosHRELpl987* Rabbi4 in-, -IQ: 20 mjyk& ncopltic effccls 
NottocxceedO.5p#m’ 

l -Ihesevalwsarcfarbuylliamanditscaqmuudr 

Boiling Poinr 5378 ‘F (2970 ‘c) 
Me&g Point: 2332 P (I278 l C) 

SpcdtieGnvfty(IzOs1at397(4‘c)):1.868at68’F(2O’c) 
Water Sohtbility, hot waterz Slight 

Vapor Presmw 7.6 mm Hg at 3470 IF (1910 l C) 
Atomic Weight: 9.01 g/m01 

cold water Insoluble 

AppearameandOdorzAgmyish-wbitcmtalwithahxagmalandmiost@ccrysralrtnsctlm: (i.c,lhcirindcxof-vrdeswilh 
iucidcntlightdimcUon),axta~~noodor. 





Material Safety Data Sheet No. 23 

_ fi-o~~~~xr.k.~f~~~llezticy 
cgz . . 

w~;$!pp&gg*6usA .” _. ‘, ? : “a .kll puBwuoNo coRp” Issued: s tember 1977 
Revised: 3 oveniber 1988 



MO shipping Name: Cadmiumcompounds 
MO Hazard Ciass 6.1 
b-f0 Labels: Poison or Saint Andrew’s Cross (X)* 
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Material Safety Data Sheet . 

1145cal 
WY. m 

.qp ~IiizJMmfi 

sr 1987 

CalciumMetal, CAS No. 7440-7&2 

calciump1uswateryieldsc.Blcium~c8(0~hnripgtbe 
CASNo.1305-62-0andthcNIOSHRZ-ECYNo.EW28OOOOOwithtbe 
following daw 
ACGIH TLV, 1987.88 
TLV-T-w& 5 Illgtn? 

water solllbnl~ Rmcts vioknfly wirh w&P 
Specific GmvIty -0 o I): .15 

Hazardous Products of Decompa&ien: Toxic calcium oxide fumes, which ai xeact witb water to pmdwx heat, calcium hydroxide 
(corrosive). and flammable hydxoga gas (explosion hazard). 

Comments: Calcium metal reacts with water considerably less than sodium m&l does 



OFHA Designations 

~~~4g~ptlom (40 cFR 30z4) 
rammant (20 CFR 1910.1000 Subpa 2)~ Not Listed 

RCRA Hazardous Waste, No-DO03 (Rcactivi~) 
CERCLA Haza&us Subsranc~ Not Listed 

DO’!- +bek Flammable solid; Dangerous When Wet 
DOT Snipping Name: Calciw Metal DOT ID No. UN1401 

Addltmnal DOT Rquimzoears: Keep Cold and w. 
IMoL8bekrJaugumwhcnwet IMockfu 43 

Scgregatibn is the same as for flammable solids lab&d Daugcrous When Wet 

References: 1-ll,l2,18,24,37,39,44,73,82,84,87-94. OWlpn 
J*~alo~~ofinf-bcmhfarpuchadr~ -RyCrrUD 
aenatasan ‘lyprbPds~iiy.~oto,alutott~lwwttablocae 

Approvals F I 
~bcatt8keainmcptltpan~~inf~OrniPrm~#Cap 
-oOrmratiO&tWkWW~WtKXSUtTWltO~biiKy Indust. Hygiene/S 



1 Material Safety Data Sheets Colkction: 
Genium Publishing Corporation 

&iu8resdf0caapooadr) 

l9!31-!32~cGsEn;v(skbl) 
TWA:lOppUl@1l&dl 

1990 DFG (Gammuy) MAKs 



No. 350 ‘carbon Disulfrde 3/92 
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CHLORDANE 

l22s ^. 

K 
z 34270 
30240 
26.760 
P.810 
21.240 

. . . 

19.020 
tt.mo . 
15.3W 
13mo 
12sso 
~1.440 
10.420 

B.SlS 
(I.?10 

_.. 

L 

? 

Ei PREsEuRE 
-g- 

shTllRATED lEi& 

7 215 
220 

z 
235 
240 
245 
250 
w 
260 
265 

z 
260 
26s 
290 
29s 
300 
305 
310 
315 
320 
325 

iii 
340 L 

215 
,220 
225 
230 

z-iii 
243 

z 
260 
265 
270 
275 

z 
290 

z 
305 
310 
315 
320 
325 
330 
335 
340 

mo 
.ooo 
.wo’ . 
Roe 
X91 
.Wl 
SO1 
m2 
-002 
m3 
.004 

-006 _ 

.Oll 
x)15 
.019 
.w6 
.035 
R46 
.060 
ma 
-104 
-136 
.I77 
230 
297 



Material Safety Data Sheets Collection: 
Genium Publishing Corporation 

1145 catalyn street 
!khentctady,NY 12303d836 USA . Chlorobenzene 

l989OSHAPEL 1990-91 ACGIH TLV* l988MOSHBEL l9SS&T~tyD&at 
8-hrTW” 75 ppm, 350 q/m’ TWA: 75 ppm, 345 m@n’ None established Bag sips LDd 2910 mglkg; toxic effects not yet rWkwcd 

Rat,i&Wion,~2lOppmadmWWaifor6brtoa 
l987IDLHLeveI 6- to 1Sday pregnant female produces specific develop 
=JQP= nmltaIabmmaks 

MeIting Point: -50.1 ‘F (-45.6 I’C) Mokcukr Weight: 11256 
VaporPmsare: llSmmHgat777:(25’C) Speclfk Gravity (‘20 ‘Cl4 ‘c): 1.1058 
Vaper Density (Air = 1): 3.88 Waler Solub~ Insoh~bk 

AP~~dOdw:AdCP,colarlers,*oktileIiquid~ahinSrlmpndJiLroda.’IhresholdoQr~l~~ 
021 ppm. 

8rdous potymaization cannot occur. 
Chemical Incompatibilities Cblorobenzene is incompatible with strong oxidizers; contact may cause fires and explosions. It eacts violently 
with My1 sulfoxidc. Silvcx perchlorate forms a solvatcd. shock-sensitive salt witb chlombenzne (explosion). Chlomtie is potentMy 
explosive with powdered sodium or phosphorus t&bloride + sodium. 
CondItior~ to AvoM: Avoid all heat and ignition sourcts and incompatible materials. 
Hazardous Products of Decomposition: Thermal oxidativc decomposition products of ChlofoWe can include soot, hydroga &loride, 
phos&ne, and carbon monoxide. 



SpWLeakt De&n ad vmctie a c ssill conwol and cawuer meawrc pkva (SCCPI. NOW safety uexsom& evacuakallumleces- 

- . 

Listed as m Air Conta&mt (29 CFR 1910.1000, Tabk Zl-A) 

Trauqaation Data (49 CFR 172JOl, 5021 
DOT CZhippbg Name: Chkmbenzene 
DOT Hazard Class Flammable liquid 

IMO Shipping Name: Chloro- 

ID N0.z UN1134 E%omz= 33 . 
DOT Lab& Pkmxmble liquid 
‘rOT Packaging Exreptions: 173.118 

IMO zabcl: PkmmabIe liquid 

0T Packaging Reqnirements 173.119 
IMDG Packaging Group: II 



Genium Publishing Corpption 
Mater&l Safety Da&z Sheets Collection: 

Ilsscatat~.&&” >,/.-$ Sheet No.5 
Z3chtinectady,NY 12303-1836 USA Chromic Acid and Chromates 

(518)377-g854 * 

toxic fluw!s. .- . 

Medkal Conditions Aggravated by Long-Term Expomwe: Any chronic lung or skia co&ition. 
Target Organs skin, 
Primary Entry Routez T! 

iratory tract (including xmc, tima& airways, and luags). and kidney. 
yes, skin contact, inhaiatioq, and ingestion. 

Acute Effects inhalation may cause irritation or bunmg of nose, that, and air passages, cough, w&zing. sod shortness of breath. Higher 
CX~OSUXCS may cause puhnonary edema (fluid in lungs). Skin exposure may cause dmnatitis (skin rash), initatioa. burning. itching, redaess, and 
ulceration (skin destruction) which may pen~hare. Eye contact can cause imitation, burning, kmimation (watering), loss of sight and punment 
blindness if not mnoved quickly. 
Chronic Effects: Chronic inhalation of excessive levels may cause epistaxis (nosebleed), “chrome holes,” nasal congestion, tooth aram erosion, 
chest pain, asthma (via allergic scnsirization), bronchitis, or respirato!y UM cancer. Chronic eye exposure Inay csuse conjunctivitis. Skin contact 

Continue an nat page 
Cepm~Wl ocliam~~oapmlbaa 

eualmmdacor8~rl(hao(QplbihW~~bpobili*b 



No. 5 Chrc&cAcidandchromates 7191 

can cause irritant or alkrgic w?T~evm .m chronic cause 

Qua&y (RQ): 10 lb (454 kg) [*per Ckan Water Act, Set 311@)(4)Jt 

I 
osHADasIgnations : 
Listed as mr Air Contammti (29 CFR 1910.1000, Tabks 2-l-A and Z2) 

Traqwrtatba Data (49 
DOT Shipping Name: Chromic acid, sohd 
DOT Ha-d Class Oxidizer 

trioxide, anhydrous 

ID No.: NA1463 
DOT Label: Oxidjxer 

ID Na: UN1463 

DOT Packaging Exceptions: 173.153 
IMO Label: oxidlzcr,conosi~e 

DOT Packaging Requirements 173.164 
IMDG Packaging Group: 11 
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Matetial Safety Data Sheets Cottection: 

sbcctNo.757 
Cod Tar Creosote 

l9mOsHAPELl l990.91 ACGIH TLV 
8-hqwA:O2~ Tw&o2m@l?* 

l!mlDLHLevd IL990 NIOSH REL 
7fJoJ4!@ 0.1 lmgId (~cxu8aabk 

porriorr) 



)&i-i?innmens: Caution is in order when haudling or sawing old QeOSOUdUtCd 
Pto2sto3ovcalx. 

hrmba’siactitretrinsaann~leportioaofaeorotefor 

~%?%lpping Name: Creosote 
mati& Data (49 CFE 172.101) 

)OT Hazard Class Flammable liquid 
D No.: UN1 136 
)OT Lab& Fkmabk liquid 
GDS Colktbn Rtfwencs ~6,73,100,101,103.124,126,127,132,133.136,138,1399.140.142. IQ, 146,14&133.lS9 
‘repsred by: M Ganim, BA; IndasMai Hygktc Rcvlem DJ Wilson, CIH, Medk~l Review bfuk Upf4 MD, MPH; Edlted by: JR Sum, MS 14 

No. 757 CoaITar Crmsote 7f91 
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Material Safety Data Shee!s CoIlectbn: 
Genium Publishing l$ZorpotaUsn 

1145 catalyn street 

Red&xx A, 8/90 

copper.u100% 
1989 OSHAPELS I98940 ACGlH TJdvs l988MOSHREL l98M6ToadtJD&l$ 
8-lXlWA: Ill&l+ Tl.wrw~ 1 lughe Nonecstdishal’ 
8-br TWA: 0.1 ln@t TLY-TWA: 0.2 nlgh?t 

HUWLoJ.~12OJt~g~~~~~ 
(-orvomiting) 

R4o!n&mt#:l2lopgIkg(35weckspaQrmmating)~ccrs 
fatility(ae-eadpnuxfality) 



No.162 copper 8/w 
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.OCCUPATIONAL SAFETY AND HEALTH GUIDELINE FOR 

DDT 

POTENTIAL HUMAN CARCINOGEN 

lNTRODUCl=lON 
This guideline summa&es pertinent information about DDI’ 
for UnDrkets, emplayers, and occupational safety and health 
profbssionals who may need such information to conduct ef- 
fkctiveoccupationalsafety and healthprograms. Recommen- 
dations may be superseded by new developments in these 
fields; therefore, readers are advised to regard these ream- 
mendations as general guidelii. 

SUBSTANCE IDENTlFlCATlON 

l Formuk C&H&Is 
l structure: 

QiQ-O 
0 

l Synonyms: Citox; genitox; dichlorodiphenyltri- 
chloroethane; l,l,l-aidrloro-2,2~is~o~ph~~~e 
. Identifiers: CAS 50-29-3; RTECS ICJ3325~ DGT2761 
l Appearance and odor: Colorless &stats or white to slight- 
ly off-white powder with a slightly aromatic odor 

CHEMICAL AND PHYSICAL PROPERTIES 
. Physical data 
1. Molecular weight: 354.48 
2. Boiling point (at 760 mmHg): 260°C (500°F) . . . . 
3. Specific m (water = 1): 1.56 
4. Vapor density (air = 1 .at boiling point of DDT): l2.2 
5. Meiting point: lOS-109°C (221228°F) 
6. Vapor pressure at 20°C (68°F): 1.5 x l(P’ mmHg 
7. Practically insoluble in water 
l I$tm!tivity 

1. Incompatibiities: DIYI’ should not be stored in iron contain- 
ers; DM’ should not be mixed with iron and aluminum salts 
or with Jkaline materials. Temperatures greater than 100°C 
012 V) may cause decomposition. 
2. Hazardous decomposition products: Toxic ~pors and gases 
(e.g., hydrogen chloride) may be released in a fire involving 
DIYT. 

3. Caution: DIYT should be stored in a tightly closed contain- 
erinawe&vemWedarea. 
l warning proputies . :: 

Evaluation of warning properties for respirator selection: . Warningpmperues,arenctcoasidmdin~ respi- 
ratorsfbrusewithcarcinogens. . 

EXPOSURE LIMfTS 
The curtent Occupational Sakty and Health M&&ration 
(OSHA) permissibleexposure lit (PEL) for DIYT is 1 mil- 
ligrani of DM’ per cubii meter of air (tttg/m3) as ,a time- 
weighted average (TWA) concemmtion over an (I-hour work- 
shift (Skin). The notation “SW refers to the potential con- 
tribution to overall exposure by the cutaneous route including 
the mucous membranes and eyes. The National Institute for 
occupational safely and Health (Ni0Sl-I) tewmme& that 
DM%econtrolledandhandledasapotenMhumancarcino- 
genintheulorkplaceandthatexposurc~minimizcdtothe 
lcnvestfeasiblehmit.TheMosHncammernded c!ztpmlimit 
(REL)isaSm~~asaTWAforuptoalOhoururorlrshih, 
40-hour workweek. The NIOSH REL is the lowest concen- 
tration reliably detectable by current NIOSH-validated sam- 
pling and analytical methods. The American Conference of 

hWtrialHygienists(ACGM)thresholdiimit 
Vaue(TLV@)is lmg/m3 asaTWAforanonnal8-hoururork- 
day and a #hour worm, the short-term qosure limit 
@TEL) is 3 mg/m3 (Table 1). 

OSHA PEL TWA (Skin)* 1 
NIOSH REL TWA (CX)t 0.59 
ACGM TLV” TWA 1 

* (Skin): FWential contribution to overall exposure by the 
cutaneous route including mucous membranes and eyes. 
t (Ca): NIOSH recommends treating as a potential human car- 
CillOgCp. 

0 Lowest reliably detectable level. 

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES 
Public Health Service Centers for Disease Control 
National institute for Occupational Safety and Health 

Division of Standards Development and Technology Transfer 

1988 DDT 1 



,.“rIs;ngeneralban~orderedbytheEnvironmental~ 
tection Agency on the registration of DM’, efftctive Decem- 
ber3l,lar.Effacti~~thecdate,thebanforustsofDlTr 
by-public health officials in disease control programs and by 
USDA and the military for health quamntineand prescription 
drugs use was lifted. 

HEALTH HAZARD iNFORMATION 
-.a Rouks of expwwe 

DDTmaycausead~hcalthefftdsfollowingexposurevia 
inhalation, ingestion, or dermal or qye contact. 
l summary of toxicology 
@7kzr on anha&: Acute oral ad&&ration of Dm to rats 
causedtissuedesaGction(nccrosis)ofthe~,~ddegener- 
ationofkidneyhtbules,andchangesin~ogtams. 
Chronic oral administmtion of DDT caused decreased f&tiIi- 
ty in rats and increased mortaiity oftheir offspring, toxic d- 
fm on the liver (iiuding neuosis, $tdeposition, imzased 
weight, and increased enzyme activity), and liver cancer. In 
mice, chronic oral administration of Dm produced cancers 
of the liver, lungs, and lymphaiic syst#n. 
l Signs and symptoms of exposure 
Sam-rem (am@: Exposm to DIYI’ can cause a trickling 
sensation of the tongue, Ii* and fact, a general feeliag,ofiU 
health, headache, W&uc, vomiting, diaincs, txemrs, con- 
vulsions, partial paralysis of the hands, and coma. DDT can 
also cause ixritation of the eyes and skin. 

RECOMMENDED MEDICAL PRACUCES 
l Medical surwillance program 
WorkerswithpotentialeqosmestochemicalhaEardsshould 
bemonitoredinaq6tematicprogxamofmcd$alsu&Ilance 
ixltendcdto~orcontrol~h~ddiseast. 
Theprogramshouldinchtdeeducationofempl~andwork- 
ers about work-related hazards, placement of workers in jobs 
that do not jeopardize their sa&ty and health, earliest possi- 
ble detection of adverse health efW%s, and rc&rral of workers 
for diagnostic confirmation and treatment The occum~lce of 
disease (a “sentinel health erent,” SHE) or otherworfr-relattd 
adverse health effects should prompt immediate evaluation of 
Primarypreventive measmes(e.g.,indusuWhygjcnemonitor- 
ing, engineering controls, and personal protective equipment). 
Amedicalsurveillanceprogramis~~tosupplement,not 
replace, such measures. b 

AmedicalsuWlanceprogmmshouldinci@esysten+col- 
lection and epidemiologic analysis of relevant environmental 
and biologic monitoring, medical screening, morbidity, and 
mortality data. 7’hii anaiysis may provide information about 
the relatedness of adverse health effects and occupati6naI ex- 
posun that cannot be discerned from results in individual 
workers. Sensitivity, specificity, andpredictiveMiuesofbi+ 
logic monitoring and medical screening testa should be evaiu- 
ated on an industry-wide basis prior to application in any given 
worker group. intrinsic to a surveillance program is the dis: 
semination of summary data to those who need to know, in- 
cluding employers, occupational ‘health professionals, 
potentially exposed workers, and regulatory and public health 
agencies. 

l Replacement medical evaluation 
Priortoplacingawurr~rinajobwithapotentialforexposu~ 
toDM,bw:physicianshouldevaluateanddocu~tthe~k- 
cr’sbaselineheatthstatusw~tirorou~medical,uwironmen- 
tal, and cxcupbd hiirics, a physical examination, and 
physiologic or laboratory tests appropriate for the anticipated 
ocapationai risks. These should concentrate on the function 
and integrity oftheeyes, skin, liver, and reproductive and ner- 
-systems- 
A preplacerncnt m&Cal evaluation is recommended in order 
todctectand~preexistngorooncuncntconditionswhich 
may be aggraMaed or result in increased risk when a worker 
is exposed to DM’ at or below the NIOSH REL. The examin- 
ing physiciq should consider the probable frequency, inten- 
sity, and duration of exposure, as well as the naturc and degree 
of the condition, in placing such a worker. Such conditions, 
wkichshouldn~beregardedasabsoluteconvaindicationsto 
job placement, include chronic liver disease. Wrkers should 
infixmtheirphysiciansoftheirpotentialforexposurestoDDT 
becauseillWludabsorptionofthischemicalpathologi~y in- 
creases the i&r’s ability to mctaboiii and eliminate medica- 
tions which may he prescribed or taken “over the counter.*’ 
l Periodic medical screening and/or biologic monitoring 
Occupational health interviews and physical examinations 
should be performed at regular ime&. Additional examina- 
tionsmaybenacessaryshoulda workerdevelopqmptoms that 
may be attributed to exposure to DM: The interviews, exami- 
nations, and appropriate medical screening and/or biologic 
mo&ningtescsshouldbedirec@atidentifj5nganexcessive 
decrease or advnse’ trend in the physiologic function of the 
eywki&litM,andreproductiveandne~ussystemsascom- 
pared to the baseline status of the individual worker or to ex- 
peeted values for a suitable nferma population. 
l Medical practicesrecommendedat thetimeofjob trzms- 
fer or termination 
The medical, envimnmental, and occupational history inter- 
views, the physical exami&on, and selected physiologic and 
laborato~testswhichwereconductedatthetimeofplacement 
should be repeated at the time of job transfer or termination. 
~~intheworker’shealth~shouldbecomparcd 
to fhoscexpeued for a suitable ref&nce population. Becaust 
0ccupationa.l exposure to DM’ may cause adverse reproduc- 
tiveeffcctaor d&ases ofprolonged induction-latency, the need 
for medical surveillance may extend well beyond termination 
of employment. 

MONITORING AND MEASUREMENT 
PROCEDURES 

l TWA exposure evaluation 
Measurements to determine worker exposure to DlXkhould 
be taken so that the TWA exposure is based on a single entire 
workshift sample or an appropriate number of consecutive 
samples co&&d during the entire workshift. Under certain 
conditions, it may be appropriate to collect several short-term 
interval samples (up to 30 minutes each) to determine the aver- 
age exposure level. Air samples should be taken in the work- 
er’s breathing zone (air that most nearly represents that inhaled 
by the worker). 

2 DDT 1988 
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l Method 

-* 
Sampling and anaiysis may be performed by collecting DDT 
vapors with charcoal adsorption tubes followed by desorption 
withcarbondisulfi~andanalysisby~chromatognphy..- 
.tector tubes or other direct-reading devices calibrated to meas- 
ure DDT may al& be used if available. A detailed sampling 
.and analytical method for DDT may be found in the NlO$H 
Manual of Amdytical Meha3 (method number S 274). 

PERSONAL PROTECTIVE EQUIPMENT 
Chemical pr&ctive clothing (CPC) should be selected after 
utilizing available perfbrmance data, consulting with the 
manuf8cturtr,~thenevaluatingtheclothingunderachtaluse 
conditions. 
Workers should be ‘provided with and required to use CPC, 
gloves, and other appropriate protective clothing necessary to 
prevent skin contact with DM’. 

SANITATION 
Clothing which is contaminated with DIYTshould be removed 
immediately and placed in sealed containers for storage until 
it can be discarded or until provision is made for the removal 
of DDT from the clothing. If the clothing is to be laundered 
‘or cleaned, the person performing theoperation should be in- 
formed of DM”s haz&ous properties. Reusable clothing and 
equipment should be checked for residual contamination be- 
fore reuse or storage. 
Change and shower rooms should be provided with separate 
locker facilities for street and work clothes. 
Workers should be required to shower following a workshift 
andpriortoputtingon~tciothes.Cleaaurorkclothesshould 
be provided daily. 
Skin thatbecomesconta&atedwithDDTshould~promptIy 
washed with soap and water. 
The storage, preparation, dispensing, or consttmption of food 
or beverages, the storage or application of cosmetics, the 
storage or smoking .of tobacco or other smoking materials, or 
the storage or use of products for chewing should be prohibit- 
ed in work areas. . 
Workers who handle DDT should wash their faces, hands, and 
forearms thoroughly with soap and water befbre eating, smok- 
ing, or using toilet Eacilities. 

COMMON OPERATIONS AND CONTROLS 
Common operations in which exposure to DLYT may occur and 
control methods which may be effective in each case are list- 
ed in Table 2. 

Table 2.-Operations and methods of 
control for DIYI’ 

Operations Controls 

During preparation and Process enclosure, local ex- 
handling of insecticide haust ventilation, personal 

protective equipment 

During maintenance of Personal protective quip 
equipment and storage con- ment 
tainers 
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EMERGENCY FIRST AID PROCEDURES 
In the eventof an emergency, remove the victim from fur- 
ther exposure, send fbr medll assistance, and initiate emer- 
gency procedu=c 
l ‘Eye exposure 
Whetc there is any”possibiiity of a worker’s eyes being exposed 
to DDT, an eye-wash fountain should be provided within the 
immediite work.area for emergency use. 
Ifr>M’ gets intq the eyes, flush them immediitely with large 
amounts of water for l5 minutes, lifting the lower and upper 
lids occasionally. Get medical attention as soon as possible. 
Contact lenses should not be worn when working with this 
chemical. 
l Skin exposure 
Where there is any possibility of a worker’s body being ex- 
posed to DM’, facilities for quick drenching of the body 
should be provided within the immediate: work area for emer- 
gency =. 
If DM’ gets on the skin, wash it immediately with soap and 
mter. If DDT penetrates the clothing, remove the clothing 
immediately and U& the skin with soap and water. Get med- 
ical attention promptly. 
l Rescue 
if a worker has been incapacitated, move the affected worker 
from the hazardous exposure. Put into effqt the established 
emergency tescue pmcedures. Do not become a casualty. Un- 
derstand the ficilii’s emergency rescue procedures and know 
the locations of rescue equipment before the need arises. 

SPILLS AND LEAKS 
Workers not wearing protective equipment and clothing 
should be res&ted from areas of spills or leaks until cleanup 
has been completed. 

If DDT is spilled or leaked, the following steps should be.. 
taken: 
1. Ventilate ar& of spill or leak. 
2. For Small quantities of liquids containing DDT, absorb on 
paper towels and place in an appropriate container. 
3. Large quantitiis of liquids containing DlYT may be ab- 
sorbed in vermiculite, dry sand’, earth, or a similar material 
and placed in an appropriate container. 
4. If in solid f&m, DDT may be collected and placed in an 
appropriate container. 
5.DCrr~~k~byMcuumiKgwithanappropri- 
ate high&iciency filtration system. 

WASTE REMOVAL AND DISPOSAL 
U.S. Environmental Protection Agency, Depaitment of Trans- 
portation, and/or state and local regulations shall be followed 
to assure that removal, transport, and disposal are in accord- 
ance -with existing regulations. 

RESPIRATORY PROTECTION 
It must be stressed that the use of respirators is the least 
preferred method of controlling worker exposure and should 
not normally be used as the only means of preventing or 
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minimizing exposure during routine 0puatiOns. H-r, 
tlle~aresomccxceptionsfbrwhichrespirptorsmaybcllscd 
to control exposure: when algbasgalldworlcpnrcticccon- 
trols arc not ‘&h&ally feasible, when eng&ring controls 
are in the process of being installed, or during emergencies 
and certain maintenance operations in&ding those rquir- 
ing confined-space entry mle 3). 
maddition to respirator selection, a complete t@xatory pro. 
tectionprogramshouldbcinstitu@dwhichasaminimumcom- 
plies with the requirements tbund in the OSHA S&&y and 
Health Stand&s 29 CFR l9lQl34. A respirator protection 
program should include as a minimumanevaluationoftbc 
worker’s ability to perform the work while wearing a rcspira- 
tar. the regular training of personnel, fit testing, periodic en- 
vironmental monitoring, maintenance, inspection, and 
cleaning. The implcmentationofanadquate respiratory pro- 
tcctionprogram, incl~s&ctiondthccortectnxpirators, 
requires that a knuwkdgcable person be in charge of the pro. 
gram and that the program be &u&d regularly. 
Only respirators that have been @proved by the Mine Safety 
andHcalthAdmi&t&on(MSHA,~yMiningEnfo~- 
ment and Safety Admin&mtion) and by NIOSH should be 
used. Remember! Air-purifj$ng respirators will not pro- 
tect from oxygen-deficient atmospheres. 
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.Bble 3.-Respiratory protection for DM’ 

condition Mhlhnturlresphatoryprotectl~ 
,..a Any detectable concentration 

Plamted or emergency entry into 
environments containing unknown 
or any detectable concentmtion 

w--e Firefighting 

Escape only 

Any selfconnained breathing apparatus with a hII facepiece and operated in a pressure- 
demand or other positive pressure mode 

Any supplied-air respirator with a full f&piece and operated in a pressure-demand or r 
other positiw pressum mode in combination with an auxiliary selfcontained breathing 
apparatus operated in a pressure-demand or other positive pressure mode 

Any selfantained breathing apparatus with a full t&piece and operated in a pressure- 
demand or other positive pressure mode 

Any supplied-air respirator with a fuU facepiece and operated in a pressure-demand or 
other positive pressure mode in combination with an auxiliiry self-contained breathing 
apparatus operated in a pressure-demand or other positive pressure mode 

Any self-cOmaned breathing apparatus with a full hcepiece and operated in a pressure- 
demand or other positive pressure mode 

Any air-puri@ii full facepiece respirator (gas mask) with a chin-style or front- or back- 
mounted organic vapor canister having a high-efiiciency particulate ftiter 

Any appropriate escape-type selfcontained breathing apparatus 
* Only NIOSHMSHA-approved equipment should be used. 
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1145 cadyn saeet 
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l!WOSHAPRLs l990-91 ACGm TL+vs 
8-k TWA: 75 ppm, 450 rngho’ nvk 75 JBpm# 451 mg/m’ 

=NIosR:~ 198586’+?cJtyData* 
None aabllshed 

l%nin STEL llOpp4 675 mg/m’ SIYZ lloppm; 661 mg& 
Humas ars’TD,: 300 mg&g pmduccd sense orgaos 
aud Jpcciat sarres (other eye effects); lungs, Wriu, 

1987 IDLE! Level 
~~ PPm 

or- (other changes); and gattrointestinal 

(hypenmtiUty; diarrhua) efkcts 
Humasew80pJm 

Appearance and Odor VoJatiJe, wJ& cxystaJs wJtb a distinct&e mothbaJJ-Jikc odor&at becoms vay fowg at concenaations between 30 and 
60 ppzx~ At concenuations of 80 to 160 ppm, vapors iuc painful to the eyes and nose. odon and initakg effects are good wamiogs against 
ovaexposurtrOpdi~~~e;~homvet,individrrofrmaydtvcloptoJ~tohighcooceaatioos. 

S&ion 4.. Fire:-@ &@&on &@;T>T; ;.. .’ .+,., . . . . :..y:? !;, :!T;:::;-;‘, .;:I: y:” . . . . ,. 

E’Jash PoJnt: 150 ‘F (66 ‘C), CC 1 Autoignition Tempmtnrez None qorted 1 LEL J-756 v/v 1 ‘URL None xqorted 
ExbInguisJbg Malirr: Use dry &dcaJ, carboo dioxidq PlcoJloJ fbam, orwaterspny. Use water spray to cool fii-exposed container, to 
dispasevapors,ortobJaakztapooJJke. 
UnwtolFkcor.ILxplasionH~rds:ExplosiveandroxicmixDurrsmayfarmindt~this~ishuuod,wchuinafPc. 
SpechJ Fire-fJghtJag Procedoms: Since fi may pruducc toxic fumes, wear I seJf-umt&al bmth@ apparatus (SCBA) with a full facqkcc 
opaated in the m or positive-~ mode and fuJJ protaztive cJo&Jng. Thoraughy decontaminate fdihting equipment after 
use. Be aware of runoff from fire control methods. Do not release to sewas or waterways. 

S~o~~~~~~~~~~~~~.~~~~~~~~~:~~~~~~~~~.~~~:~~;~~~~~~~~~~:~~~~~~~~~~~~~~~~~~~~~~~.~;~~,;,.~~~~:~:~~:. . . .I< :. .:.;,.. j z:.i...: :.. . . ::.: ,_,. . . :‘,:.‘::. I. ..,. . ..., ‘; __ 
. . . ., ., ., . . . . . . . . . . . . . . . . . . . . . . ‘L . . . . . ..y.. .,._ . . . . . . ,., ,..., : C.:.“.,. .., .,....: .,...,.,..._, . . . . . . . . . . ..:::.::.:~~!.:~...:.::.:.:~>.:::..:,..:::::. :.... :... . L . . . :.:.,.:.., ..,,:, .: . ..> ., .: . . . . :$.;;i;:;:i , 1;:: ,.. y’:;T :‘:‘.“z: ‘:.A’$$. :- ,... ‘.,. ,‘. . ...” .,, . ,:::> $$y y...:.:: .> ,_ -,.:.:.:::.:. .;. .,.:...:..? ‘. 

StlbiJity/PoJymerizat: ~Di&Jorobenxene is stable at mom temperature in closed containers under wrmaJ storage and JmnciJiog co&ions. 
Hazardous poJym&ation cannot occur. 
Chemical IncompatibiJities pDi&Jombenzene is inco~ati%Je with suoog oxidizes and oxidizing agents. 
Conditions to AvoI& Avoid JocompatiiiJJties and heat or ig&ioa WWXS. 
ihardous Products of DecomposStJon: ThennaJ oxidative decoqosJtion ofpdicJ&robenene iocludcs carboo monoxide, chlorides, and 
chJorine. 



phraollltl Shdd Ws’gainJt ~&r i&dh~~ tnd skh &ye CO&& For liquid @Js, & op spilkd & -&tj ~mb&b~ atid 
n+a’ial and pIace into cJcao metal caretakers for dJposaJ. For Jarge JJquid spins dike far ahead of spiJJ to contaJn JiqcGi For dry spiJJs, shovel 
s$&&n+aiaJ into &an metal con&&m for diiaJ. Runoff to sewers or watuways may mate health imd expJo& hazhds. (96-b l.C 

llmlmK43to3omgfl, mdaateJy toxic.) pesticide wsstcs are toxic. FoJJow appJicabJe EPA aud OSHAI@&UZS (29 CFR 19Jti20). 
D~~~~ursuJ#kroraJice~& ~!rMorf~detsiJed~~ ‘ODt. hJJow q@icabJe FaieraJ, s&c, and JocaJ I@&OIS. 

LisltdrSCRaHaurdcRu w8stc (40 CFR 26133). Hazardous waste No. uO72 
LisMasaCERCLAHamrdou Sobstame+ (40 CFR 302.4), Repmabk Quantity (RQ): 100 lb (454 kg) [+ perclu;. Water Act, Sec. 311(b)(4). 
sdcJ7(ab8nd~ sec. 3001] 

sARAB%kcmcJy +stauce(4OCFR355):NotJistal 
UstcdrroSARAToxicCJm~caJ(4OCFR372S) 
osHAD4s@atkns 
listed as m Air-t (29 CFJk 191O.lUJ0, Tabk %1-A) 

‘Tnaspatrtkn Data (49 cm 
DOT ShippIng Name: Dicw paxa, solid 

i!iEt!~~-A 
DoTI;betNotle 
DOT Pa&q&g Rxceph 173435 
DOT PB Ra~nJrementsz ln.slo 

IJblOL8b&SLAD&CWScloss 
IMDG Packaging Group: III 
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%onc didhide @.Ol%l, and unknown (0.14%). 

Dlcambw reagent gmdc @%?%)a Impwitk consist of ethybhbxide (ao29b). tlichlorouhylme (OxmY,). butylene oxide (0.08%). 

•22P(-55’c).ocf~~ 
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:.:.:.: .A c . ..A.. .,A . . . . ,.: . . . ., . . . . . . . r . . . . 3 . . . . h, .P . ..s . . . . . . . . . .._ :./.:... . ..2..< .,,..,.: . ,A +.. ., n . n .* . . . . ~..~~..:...~~~~...~~.*,,. .:..:..:.:.?..:‘~::. . .&,, :.s4.& . . . . <.x ,.....,. ~.:,~:.~;. . .i+ A. ~~~~~~~~.~~.~.~~.~.~:.:.~~~ :, :*;&&&g> .y& :... _ : ,.., _ w r.~:~~~~~~~.~.:~.:‘-~..:.~ ,.,.._ ~.,<.$.~ _..,.. g:< . . . . . . . . . . . . . . 

Stability/Polymerkatiom l.l-Dichloroethane is stable at room temuaature in closed contaimzs under aoxmal storaze and handline conditions. 
Haxard& p&naization cannot occur. 
c&micalInfompa~~ua:kromp~~with~goxidizcnradfams~~incontlctwithca9stict. l,l-Dichkoethanewill8aack 
some forms of plastics, rubber, and coatings. 
Conditions to Avoid: Exposure to heat and @ition sources and contact with incampatibks. 
Hazardous Products of Decompu&lon: ‘Xkmsl oxidative decomposition of l.l-dichkuoethane can produce carbon dioxide (CO& irritating 
hydrogen chloride (HCI) snd toxic phosgme (COClJ fumes. 
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Carcinogenicity: The IARC, NTF>‘@) and OSHAt*) do not Iii l.l-dichloroethsne as a carcinogen. However. the National Cancer Institute 
has rcoo&nended caution due to analogy to other chloro&an es such as l,FMkhbmthane which are&own to cause cancer in animals. 
Summary of Risks l.l-Dichlorocthanc is idating to the eyes and respiratoxy system. It cause varying degrees of central nuvous system (CNS) 
disturbance depending on the concen&ation ad duration of exposure. Liver and kidney toxicity is controversial. CantiJlru a& mc 



No. 830 1.bDichlorocthanc 61’92 

,I :;;,.,;,;-: ; I, ::,j:iii:i,:~~~~~~~:~~.~~: ~~~~~ 
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SpflULatkr knmedintcy notify ssfety pasonnel. isolste and ventilate am deny entry. end stay upwind. Shut off ignition sources. Cleanup 
pasonnel should protect against inhsletion end skin contsct. For smsll spills, tske up with earth, sand, vamiculite, or other sbsorbent, noncombus- 
tible mate&l and using notapsrking tools, place in a snitsble contsina. For ler8e spills, dike far ahead of liquid spill for disposal or reclsmetion 
DO not dbw l,ldi&loroethsr~e to enta confiied areas such ss a sewa because of potential explosion. Follow applicsble GSHA regulations (29 
CFR 1910.120). Envipnmental Degradation: In soil, 1,ldichloroethsne voladlizes rapidly but may leach into gmundwata. In weta it will 
~olatiIizefromepoad.tplc.orrivawithahalf-lifcof6to9daysSto8&ys,ud24to32~,nspeaivcly.Inthc~haeitwill&~by 
ructionwith~~y~adhydroxylrulicrlswithe62dryhrlf-lifcItmayaltobegniedb~u,zoilviPrPin. 
EcotOXiClty Vducs:Artamiasal~ brine shrirq TLm 320 mgtIJ24 hrt Lagodon rhmi%&s, pinpa& TLm 160 mg#24 ht, Forcilia niiEJms 
!PPPi-Lc4,=ppanl?w= 
DisposabconmclycJur8uppliaorrnanscd 
EPA DeslgnnUons 

~fOPdCILiLdrrurmmCndltioPt.IiQnOW~p~~~~sptt,mdbplrrgoluimrr. 

SARA Ihremdy Hucardous Substance (40 Cl% 355): Not listed 
OSHA Deslguaths Listi a~ an Air Con- (29 CFR 

SARA Toxic Char&al (40 CFR 37265): Not lii 
1910.1000. Tsble %1-A) 

Listed as a RcaA Huzar&us Waste (40 CFR 26133): No. UO76 
Listed as a CERCLA Hazardous Substance* (40 CFR 3024): FM Reportable Q&ity (RQ). 1000 lb(454 k8) 

[* pa RCRA, Sec. 3001& CWA Sec. 307(a)] 
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Goggles: Wea protative eyeglasses or chanicsl ssf& gOg&S, pa OSHA eye- and ata-protection regulstions (29 CFR 1910.133). Because 
., 

contact lens use in itxiustry is oontrovasial, establish your own 
Follow OSHA nmpimmr reguls&ns (29 CFR 1910.134) md if 

policy. Respirntor: Seek profti advice prior to respirator sekuion and use. 
IJccemy,weuaNIosH/MsHA-8pprovedrespirrror.For< loooppm.useeny 

illpplied-drrrspintarorSCBkForc2MOppm~mysopplied-rirnspinwr~pattedineconiirmousfl~wmodGFor<4000ppm,oscury 
utpplial-eir r&r&or or SCBA with a fitll fecepiece. For emerg- or nonroutine opaations (cleaning spills, resctor vessels. or suxege tanks). 
Wear 8n SCBA. War&g! Air~pS@ng respirators do not protect workers in axygen-dqkient atmospheres. If respir8to~ sre used, OSHA requires 
1 WhtDrY w psaptiaal includes at Ieat: trslning, fit-test& periodic environmental tntmitoring, meintenm intpectio~ cleaning, 
md convenient satitay storage aress. Other: Wea chani&y protective glova boots, aprons, snd gauntlets to prevent repea& or prolonged 
kin contact Polyvinyl alcohol is recommended es suit&e matQial for PPCi. VenU&tiona Provide genaal snd local exheust ventilation systems to . . 
nauurUn~concentntioasklowtheOSHAPEL(Sec2).~exhaost~ispnfcncdkauseitpmenrrconcMliaMtdispasion 
n~theworkaeabycontrollingituitssource. (‘“a safety stations: Make *v8ilable in ule work ucs emagmcy oyew~ sunions. s8fety/quick- 
iraub showers. and washing facEtics. Contaminated Eqnfprnentr Separate comsminated wutk clothes from sueet clothes and launda before 
wse. ‘horoughly decontaminau pasonal prcasive equipment Comments: Neva eat, drink. or smoke in work area. Praaice good pasonal 
lY&ne 8fta using this mutti especially before sating. drinkinft. smokina using the toileL or armlving cosmetics. 

Stir?ge Requheaxms: Pmcnt physical damage to containers. Store in a cool, dry, well-ventilated area away from ignition sourcesendincom- 
>atibles (Sec. 5). Lobe1 containers to indicate me contents’ high flsmmsbility. Paiodicslly inspect contsinas for cm&s and lesks. To prevent static 
garks. electrically ground and bond all equipment used in 1.1 dichloroethane msnufscture, use, storage, trsnsfa, and shipping. 
SJ&iealng Controlsr To reduce potentisl he&h hszads, use sufficient dilution or local exhaust ventiletion to control airborne contaminants end 
D madain coJlantruions at the lowest practical level. 
Pdmftdstrative Controls: Consida preplaczment end periodic maiicel exems of exposed workers emphasizing the skin, CNS. liva. end kidney. 
Zdwate workas 8bout the harafds of l.ldichloroemene atd the necessary precentions to reduce or prevent Urposure. 

Transportation Data (49 CFR X72.102) 
MO ShIppIng Nnme: 1.1~Dichloroahsne 
MO Hazard Classy 3.2 

IMO Label: Fiammsble Liquid 

D No.: UN2362 
IMDG Packaging Group: II 

f.WS coUection Rcterences: 73,89,101,103,126,127,131,132,133,136,140,148,14g, ~53,159,162.163,164.167.168,171 
*eParcd by: M C&non, BA, Industrial Hygiene Review? PA Roy, MPH, CM; Medica Review: AC Darlington. MPH. MD 

~coughing,stqggaing.~Mviswr.irregplrr&srtkpt(cmrezukiorrrddmdutk). 
caFdireor~~~~Thecektkerkkofp~edtrar(fluidhhurgt).slcinaonuetkirritaringtndcaosesdefatdng.redwsurd 
swelling. Vepor contect with the eyes ceuas iaitadon, we&ring eyes end lid it&mm&on. Splashes to the eyes produces e burning sensetio~ 
wetaing.endlidit&mmeUon. ChtonlcEftcdr:Repulcdtltin~cm~~~mdscalinets.Repcaudinhai~maybavcn~&~ 
effecls. 
FIRST AID Eherganq personnel should protect against contwnination. 
Eyes: Gently lift eyelids snd flush wly end continuously with ilooding smounts of wsta until v to sn emagency medical facility. 
Do wt allow victim to rub or keep eyes tightly &rut. Immedietely amsult en ophthanlologist. Skin: 1.1~Dichloroethsne vepo&es easily end poses 
M inhalation hazad as well. Qvicuy and carefully remove contaminated clothing; 1 .l-dicltloroethane kflammabti Rinse wirh flooding amounts d 
mterfol~~lSminWIshutpaocdPcowifh~~indwata.Forreddcnedorblistaedrkio,~~apbysiciahkrhalaUoa:Remweucposed 
pasontofrcshairandwpportbmathipgasneuicd. lag~on:N~agivemyubiagbymou~tom~~~or~~Plsingparoa~~a 
po~oartrolceattr.Zhrlessrhepoisoncontrolantad~othawise.hrvcthatoonseiorucmdoLtipcIwn~lto2gl~ofwrta.rhen 
induct vomiting After vomiting. give 2 tbsp activated chacod in 8 ox ww to &ink 
After first old, get appropriate in-plant. pnratnedic, or community medic& support- 
Note to PhysLinttsr Proper ventilation is the main treatment for ecute exposure. Be prepaed to support respirstion if needed. Monitor liver function 
~~mineanalysir,~uuaiainewithacutcMdctuonicexposlvc 
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8-hrTWk79Om&‘,2OOppm’ 
ACGIH TLV, 1989-90 ToxkityData* 
TLV-TWA: 790 mgtn?, 2Ooppm Ri& on& Llg 770 m#kg; toxic &ecu not yet reviewed 

Pmg,inhrkhoo,~~l17m#m%balcdfor 1 hraffcctstbc 
NIOSHIIEL,l987 pmipheralncrvcandmsation(flaccidpamlyskwithout 

. 7%d*ux)ppm 8tlah&a); behavior (excitement); luIlgs# tharax, or 
nspint~@w-Y~~ 

‘seeNl0sl%Rz?m( fordditiolulaoxicityityQu. 

Dolling PoilItz 119 T/48 % Molecular Weight: 9635 g/m01 
Melting POW -56 to -1l5 ‘F/49 to -82 l a Spedfk Gravity (&O = 1 at 39 W4 ‘0: 127 at 77 ‘FL25 % 
VaporPrssnrr 18Oto264mr8t68?V20% 
Vapor Dasity &ir h 1): 3.4 

Water Sobnbllttyz Insoluble 

Appemnce and Odor: A colorless, knv-boiling liquid with rpkasantodor. 

Chemlcal Inanqtntfbiutks This mat&d is incompatible with alkal& nitxogcn tctraoxidc, difluorond~ylcne, strong oxidizus. and dihy- 
pofluoxite. Whia in conwt with coppw or copper alloys or by sea&m with potassium hydroxide, explosive chlomacctylcne may be teleascd. 
condltlons to Avokk Addition of hot liquid to cold 1,2dichbtucthyk~~ mpy uusc sddm emiosion of vapor that CO&I flash back to an ignitim 
source. 
kardousProd~~~&ofDeam~~TbcrmPlo~tived~ of l~-dichlaroethyIa!c cm produce highly toxic fumes of chlorine 
Km. 



matcrhk Outick or dctacbcd stmage is p&red. If stored inside, place coatahxrs in a st@zud mblc liquids storage cabinet or 
room. Pmtcctcont8incrs fromphysical damage. 
Enginwiug Control Avoid vapor inhalation ?nd skin ti eye contact. Use only with adequate ventiiatkm aud m pcrsond protective 
gear. Institute a respiratory protection program that includes rcgulsr training, maintenance, inspection, and eval~on. 12diihlomerhyleae is a 
dangerous fke hazard. All engioeuiog systems should be of maximum explosion-proof design and electrically &rounded and bonded. Provide 
preplacemcnt,questionnaircs which emphasize detecting a history of chronic mpiratoxy disease. 
T-t&n Data (49 CFR 172.101, .lO2): Not listed 



OCCUPATIONAL SAFETY AND HEALTH GUIDELINE FOR 

DIELDRIN 

POTENTIAL HUMAN CARCINOGEN 

INTRODUCTION 
This guideline mrmaarizes pertinent information about diel- 
drinforworkers,empl~andomqtationalsafdyaudhealth 
proMonals who may need such information to conduct ef- 
&ctiwxxcupationalsafetyandhealthprograms.Recommen- 
dations may be superseded by new developmeuts in these 
fieldsthenfore, readersamadvisedtoregardtheserecom- 
mendations as general guidelines. 

SUBSTANCE lDENTlFlCATlON 
l Formula: C,J&CbO 
l stntcture: cl 

0 
a 

ca2 

1 
cl 

l Synonyms: Dielti dieldrinq 1,2,3,4,10,1O-h~o~ 
6,7-opoxy-1,4,4a;5,6,7,8,8a~ydro,endo,exo-l,45,8-di- 
methanouaphthalene; illoxol; octalox 
l Identifiem: CAS 60-57-k KI’ECS 1017SOCKKk DGI’ 2761 
l Appemmce and odor: Light brown crysmls with a mild 
chemicalodor 

CHEMICAL AND PHYSICAL PROPERTIES 
l PhysicaIdata 
1. Molecular weight: 380.90 
2. Boiling +int (at 760 mmHg): Decomposes 
3. Specific g&ty (water = 1): 1.75 
4. Bpor density (air = 1 at boiling point of die&in): 13.2 
5. Melting point: 176°C (3499;) 
6. Vapor pressure at 20°C (685;): 1.8 x 1W mmHg 
7.sOlubilityin~r,mgflwaterat25o-29”c~o-84oF):~l86 
l Reactivity 
1. Incompatibilities: Dieldrin may react with concentrated 
mineral acids, acid catalysts, acid oxidizing agents, phenols, 
or reactive metals. 
2. Hazardous decomposition products: Hydrochloric acid 
fumes and other chlorinated decomposition products may be 
released in a fire involving die&in. 
3. Caution: Dieldrin should be stored in a tightly closed con- 
tainer in a well-ventilated area. 

0 

Nonflammable 
l T+hmingpro~es 
Ew&ation of warning properties for respirator selection: . 
Wmingpmpertiesarenotconsidemdin~ respi- 
rators fbrtlse with calcirlogens. 

EXPOSURE LIMITS 
The current Occupational Safety and Health Administmtion 
(OSHA) petmissible ucposum limit (PE!L) for dieldrin is 0.25 
milligramsddieldrinpucubicmeterofair(m~~asatime- 
weighted average WA) concentration over an 8-hour worlc- 
shift (Skin). The notation “Skin” refers to the potential con- 
tribution to overall exposure by the cutaneous route including 
the mucous membranes and eyes. The National Institute for 
Occupational Sakty and Health (NIOSH) recommends that 

dicldriu be controlkd and handled as a potential human car- 
cinogen in the workplace and that exposure be minim&d to 
the lowest feasible limt. The NIOSH recommended exposure 
limit (REi) is (215 mgh? as a TWA f6r up to a l&hour wrk- 
shift,44)-hour~rkweek.TheNIOSHREListhclowcstcon- 
centration reliably detectable by current NIOSH-validated 
sampling and analytical methods. The American Conference 
of Govemmental Industrial Hygienists (ACGIH) threshold 
limit w&e (TLV*) is 0.25 mg/mB (Skin) as a TWA for a nor- 
mal 8-hour workday and a 40-hour workweek (Table 1). 

‘lhbie L-Occupational exposure hits 
for dieldrin 

Exposurelimits 
m%mJ 

OSHA PEL TWA (Skin)* a25 
NIOSH REL TWA (Ca)t OS50 
ACGIH TIX@ (Skin) 0.25 

* (Skin): Ial contribution to ovetal! exposure by the 
cutaneous route including mucous membranes and eyes. 
t (Ca): NIOSH mcommends tmating as a potential human car- 
cinogen. 
g &west reliably detectable level. 
N@I’Er Most uses of dieldrin were suspended by the Environ- 
mental Protection Agency, effective October 18.1974. The only 
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uses aliowed are direct soil application, seed treatment if la- 
beled “not for food use,” dipping of plant roots and tops, sub- 
surface termite control, and hot-caps. 

HEALTH HAZARD 
- a- 

* Routes of exposure 
Dieldrin may cause adwxse health effects following exposure 
via inhalation, ingestion, or dermal or eye contact. Dermal ab 
sorption is substantially increased when dieldrin is dissolved 
in organic solvents. 
l Summary of toxicology 
1. E@crs on animals.- Acute oral administration ofdieldrin to 
rats caused liver and kidney degeneration. Chronic oral ad- 
minisvationofditldrinproductdenlargadliversaadincreased 
liver enzyme activities in mice and rats, liver and lung cancers 
in mice, and adrenal cancer in rats. Dieldrin fed to pregnant 
mice and hamsters caused increased fetal deaths, congenital 
anomalies, and growth retardation in the offspring. 
2. J$@czs on humart~: Dieldrin is a neuromxin and may cause 
adverse health effects following exposure via inhalation, in- 
gestion, or dermal or eye contact. 
l Signs and symptoms of qosure 
1. Short-tern (acute): Exposure to die&in can cause hype& 
ritability, headache, dizziness, nausea, vomiting, blood in the 
urine, tremors, convulsions, and coma. 
2. Long-rem (chronic): Exposure to dieldrin can cause der- 
matitis, weight loss, muscular twitching, and ‘&m&ions. 

RECOMMENDED MEDICAL PRACTICES 

l Medical surveillance program 
Workers with potential exposures to chemical hazards should 
be monitored in a systematic program of medical sutv&Iiance 
intended to prevent or co&o1 occupational injury and disease. 
The program should include education of employers and work- 
ers about work-related hazards, placement of workers in jobs 
that do not jeopardize their safety and health, earliest possi- 
ble detection of adverse health effects, and &&al of workers 
for diagnostic confirm&m and treatment. The occurrence of 
disease (a “sentinel health event,” SHE) or other work-related 
adverse health effects should prompt immediate &&on of 
primary prew3tive measures (e.g., industrial hygii monitor- 
ing, engineering controls, and personal protective equipment). 
A medical surveillance program is intended tosupplement, not 
replace, such measures. 

A medical SunGllance program shouId include systematic col- 
lection and epidemiologic analysis of relevant environmental 
and biologic monitoring, medical screening, morbidii, and 
mortality data. This analysis may provide information about 
the relatedness of adverse health effects and occupational ex- 
posure that cannot be discerned from results in individual 
workers. Sensitivity, specificity, and predictive values of bio- 
logic monitoring and medical screening tests should be evalu- 

ated on an industry-wide basis prior to application in any given 
worker group. Intrinsic 10 a surveillance program is the dis- 
seminarion of’sut~~~~ry data to those who need to know, in- 
cludin:! cmployws. occupational health professionals, 

potentially exposed workem, and regulatory and public health 
agencies. 

l PrepIacement medical evaluation 
Prior to placing a worker in a j6b with a potential fbr exposure 
to dieldrin, the physician should evaluate and document the 
worker’s baseline health status with thorough medical, environ- 
mental, and occupational histories, a physical examination, and 
physiologic or laboratory tests appropriate for the anticipated 
occupational risks. These should concentrate on the function 
andintegrityoftheskin,eye$liver,ki~,andhematopoietic 
(blood-cell-forming), nzproduqtive, and nqous systems. 

A preplacement medical evahtation is recommended in order 
todetectandassesspmexistingorconcwTentamditionswwhich 
may be aggravated or result in increased risk when a worker 
is exposed to die&in at or below the NIOSH REL. The ex- 
amining physician should consider the probable frequenq, in- 
tensity, and duration of exposure, as well as the nature and 
degree of the condition, in placing such a wrlcer. Such con- 
ditions, which should not be regarded as absolute contraindi- 
cations to job placement, include: ptuxis@ chronic diseases 
of the skin. liver, kidneys, and hematopoietic and ~produc- 
tive systems. Workers should inform their physicians of their 
potential for exposures to die&in because internal absorption 
of this chemical pathologically in-es the liver’s ability to 
mqabolizeandeliminatemedicationswhichmqbeprescn‘kd 
or taken *‘over the counter.” The physician should obtain base- 
line values for liver function tests and a complete blood count 
with a reticulocyte count.. 

0 Periodic medical screening and/or biologic monitoring 
Occupational health interviews and physical examinations 
should be performed at regular inteds. Additional examina- 
tions may be necessary should a ulDrkcf develop symptoms that 
may be attributed to exposure to die&in. The interviews, ex- 
aminations. and appropriate medical screening and/or biologic, 
monitoring tests should be directed at identifying an excessive 
decrease or adverse trend in the integrity and physiologic fimc- 
tion of the eyes, skin, liver, kidneys, and hematopoietic, 
reproductive, and nervous systems as compared to the base- 
line status of the individual worker or to expected values for 
a suitable ret%rence population. 

l MedicaI practices recommendedatthetimeofjobtrans- 
fer or termination 
The medical, environmental. and occupational history inter- 
views. the physical examination, and selected physiologic and 
laboratory tests which were conducted at the time of placement 
should be repeated at the time of job transfer or termination. 
Any changes in the worker3 health status should be compared 
to those expected for a suitable reference population. Because 
occupational ‘exposure to dieldrin may cause diseases of 
prolonged induction-latency. the need for medical surveillance 
may extend well beyond termination of employment. 

l Sentinel health events 
1. Acute SHE’s include: Non-autoimmune hemoiytic anemia. 
2. DeiaFed onset SHE’s include: Cataract. toxic hepatitis, and 
non-aufoimmune hemolyric anemia. 
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MONITORING AND MEASUREMENT 
‘-PROCEDURES 

l TWA exposure evaluation 
Measurer&ntsW3e@mine~rkerexposuntodiieldrinshould 
be taken so that the WA exposure is based 6x1 a single entire 
workshift sample or an appropriate number of consecutive 
samples collected during the entire workshift. Under certain 
conditions, it may beappropriate to collect several short-term 
interval samples (up to 30 minutes each) to detetmine the aver- 
age exposure level. Air samples should be taken in the work- 
er’s breathing zone (air that most nearly represents that inhaled 
by the worker). 
l Method 
Sampling and analysis may be performed by collecting diel- 
drin with glass fiber filters followed by extraction with iso- . 
octane and analysis by gas chromatography. A detailed 
sampling and analytical method for dieldrin may be found in 
the NIOSH Manual of Analytical Methods (method number 
S283). 

PERSONAL PROTECTIVE EQUIPMENT 

Chemical protective clothing (CPC) should be selected after 
utilizing available performance data, consulting with the 
manufacturer, and then evaluating the clothing under actual use 
conditions. 

Workers should be provided with and required to use CPC, 
gloves, and other appropriate protective clothing m to 
prevent skin contact with dieldrin. 

SANITATION 

Clothing which is contaminated with dieldrin should be re- 
moved immediately and placed in sealed containers for storage 
until it can be discarded or until provision is made for the 
removal of dieldrin from the clothing. If the clothing is to be 
laundered or cleaned, the person performing the operation 
should be informed of dieldrin’s hazardous properties. Reus- 
able clothing and equipment should be checked fbr residual 
contamination b&m reuse or storage. 

Change and shower rooms should be provided with separate 
locker facilities for street and work clothes. 

Workers should be required to shower following a workshift 
and prior to putting on street clothes. Clean work clothes should 
be provided daily. 

Skin that becomes contaminated with dieldrin should be 
promptly washed with soap and water. 

COMMON OPERATIONS AND CONTROLS 

Common operations in which exposure to dieldrin may occur 
and control methods which may be effect%: in each case are 
liitecl in Table 2. 

‘able 2.-Operations and methods of 
control for die&in 

Operations Controls 

During formulation and Personal protective qLip 
handling of insecticide ment, local exhaust venti- 

lation 

During maintenance of 
quipment and storage con- 
tainers 

Personal protective equip 
ment 

EMERGENCY FIRST AID PROCEDURES 

In the event of an emergency, remove the victim from further 
exposure, send for medical assistance, and initiate emergen- 
cy procedures. 
l Eye exposure 
Where there is any possibility of a worker’s eyes bemg exposed 
to dieldtin, an eye-wash fountain should be provided within the 
mtnedme work area for emergency use. 

If dieldrin gets into the eyes, flush them immediately with large 
amounts of water for 15 minutes, lifting the lower and upper 
lids occasionally. Get medical attention as soon as possible. 
Contact lenses should not be worn when working with this 
chemical. 
l SkheXposure 
Where there is any possibility of a worker’s body being exposed 
to die&n, fxiities for quick drenching of the body should 
he provided within the immediate work area for emergency use. 

If &&tin gets on the skin, wash it immediately with soap and 
water. If dieldrin penetrates the clothing, remove the clothing 
immediately and wash the skin with soap and water. Get med- 
ical attention promptly. 
ORescue 
If a worker has been incapacitated, move the affected worker 
from the hazardous exposure. Put into effect the establiihed 
emetgency tescue procedures. Do not become a casualty. Un- 
derstand the facility’s emergency rescue procedures and know 
the locations of rescue quipment before the need arises. 

The storage, preparation, dispensing, or consumption of food 
or beverages, the storage or application of cosmetics, the SPILLS AND LEAKS 
stooge or smoking of tobacco or other materials, or the storage 

P=- or use of products for chewing should be prohibited in work 
areas. 
Workers who handle dieldrin should wash their faces, hands. 
and forearms thoroughly with soap and water before eating. 
smoking, or using toilet facilities. 

Workers not wearing protective equipment and clothing should 
be restricted from anss of spills or leaks until cleanup has been 
completed. 

If dieldrin is spilled or leaked, the following steps should be 
taken: 

#-N 
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1. .+tilate area of spill or leak. 
2. Dieldrin solid may be collected and placed in an appropri- 
ate container. 
3. Dieldrin dust may be collected by vacuuming with an ap- 
propriate high-efficiency filtration system. 
4. For small quantities of liquids containing dieldrin. absorb - -. 
on paper towels and place in an appropriate container. 
5. Large quantities of liquids containing dieldrin may be ab- 
sorbed in vermiculite, dry sand, earth, or a similar material 
and placed in an appropriate container. 

WASTE REMOVAL AND DISPOSAL 

U.S. EnvironmentaJ protection Agency, Department of Trans- 
portation, and/or state and local regulations shaJJ be followed. 
to assure that removal, transport, and disposal are in accord- 
ance with existing regulations. 

RESPIRATORY qROTECTlON 

It must be stressed that the use of respirators is the least 
preferred method of controlling worker exposure and should 
not normally be used as the only means of preventing or 
minimizing exposure during routine operations. However, 
there are some exceptions for which respirator may be used 
to control exposure: when engineering and work practice con- 
trols are not technically feasible, when engineering controls 
are in the process ofbeing installed, or during emergencies and 
cettain maintenance operations including those requiring 
confined-space entry (Table 3). 

In addition to respirator selection, a complete respiratory pro- 
tectionprogtamsJxxldbeinstituted~chasaminimumcom- 
plies with the requirements found in the OSHA Safety and 
Health Standards 29 CFR 1910.10.134. A respiratory protection 
program should include as a minimum an evaluation of the 
worker’s gbiJity to perform the work while wearing a respira- 
tor, the regular training of personnel , fit testing, periodic en- 
vironmental monitoring, maintenance, inspection, and 
cleaning. The implementation of an adequate respiratory pro 
tectionprogram,incJudingselectionofthecorrectre@atom, 
requires that a knowledgeable person be in chargeofthe pro 
gram and that the program be evaluated regularly. 

Only respirators that have been approved by the Mine Safety 
and Health Ad&&&on (MSHA, tixmerly Min& JZnfbrce- 
ment and Safety Administration) and by NIOSH sJto$d be 
used. Remember! Air-purifying respirator will not pro- 
tect from oxygen-deficient atmospheres. 

BIBLIOGRAPHY 

l American Conference of Governmental Industrial 
Hygienists: “Dieldrin,” Documentation ofttte 7beshaldLimit 
blues and Biological Exposure Indices (5th ed.), Cincinna- 
ti. 1986. 
l American Conference of Governmental Industrial 
Hygienists: 77,,vSo 77zreshoIdLimit Wlues and Biological Er- 
pos’ltre indicts f&r 1987.88, Cincinnati, 1987. 

l American Lung Association of San Diego and Imperial 
Counties: “Taking the Occupational History,” hmuls of In- 
ternal Medicine, 993641651, November 1983. 
l Clayton, G.D.. and Clayton, EE. (eds.): T&co&y, %l. JJB 
of Aury P lmiurttil Hygilne and %xicobgy (3rd IW. cd.), John 
Wiley & Sons, inc., New York, 1981. 
* Code of l%denai Reguhtions. U.S. Depammnt of labor, Oc- 
cupational Safety and HealtJi -on, 29CFR l9l8J34, 
1910.1000, OSHA 2206, revised July 1, 1986. 
l code of F&ml &gu&tions, U.S. Deparvnurt of Tmns~xu- 
tation. CFR 172.101, Transpomtion49, revised October 1, 
1982. 
l Federal Register, Vol. 39, No. 203, pp. 37246-37272, Oc- 
tober 18 1974. 
l Goldman, R.H., and Pars, J.M.: ‘The Occupational and 
EnvitonmentaJ Health History,” Jowuzlofthebnerican Med- 
ical Association, 246:2831-2836, 1981. 
l Halperin, W-E., Ratcliffe, J., Frazier, T-M., Wti, L.. 
Becker. S.P., and Shulte, PA.: “Medical Screening in the 
Workplace: Proposed Principles,” 3oumal of Occupational 
Medicine, 28(8): 547-552, 1986. 
0 HanJcinson, J.L.: “Pulmonary Function Testing in the 
Screening of Workers: Guidelines for Instrumentation, Per- 
formance, and Interpretation,” Journal qfOccupational Medi- 
cine, 28(10):1081-1092, 1986. 
l International Agency for J&ear& on Cancer: IARCMono- 
graphs on the Carcinogenic Risk of Chemicais to Man, Some 
Otganochiorine Pesticides, Vol. 5, lqon, France, 1974. 
l Leidel, N.A., Busch, K-A., and Lynch, J-R.: Occupurion- 
al Exposure Sampling Stmtegy Manual, U.S. Depanment of 
HeaJth. Education, and Wblihm, Public Health Setvice, Center 
for Die Control, National Institute tbr Occupational Safbty 
and Health, DHEW (NOSH) Publication No. 77-173, Cincin- 
nati, 1977. 
l Lty, B.S., and Wegman, D.H. (eds.): OccupurionuJ He&h: 
Recognizing and and Preventing ?%Uelated Disease, Lit- 

tle, Brown and Company, Boston, 1983. 
l Mark, H-E, Ohmcr, DE, overt>erger; C.G., Seaborg, G-T., 
GM. M., and Eckmth, D. @is.): Kirk-OthmerEiuybpe- 
dia of Qlemical Tech~bgy (3rd al.), John Wdcyk Sons, Inc. ~ 
New York, 1981. 
l National Institute for Occupational Safety and Health, U.S. 
Department of Health, Education, and WeBare, Public Health 
Service, Center for Disease Control: Criteria for a Recom- 
mended Standard . . . .OccupationaI Exposure During the 
Mant&cture and P&nulation of Pesticides, DHEW (MOSH) 
Publication No. 78-174, 1978. 
. National Institute for Occupational Safety and Health, U.S. 
Department of Health, Education and Welfare, Public Health 
Service, Center for Disease Control: “Dieldrin.“’ AVOSH 
Manual of +naiytical Methods (2nd ed., Vol. 3). Taylor, D.G. 
(ed.), DHEW (NIOSH) Publication No. 77-157-C. Cincinna- 
ti. 1977. 
l National Institute for Occupational Safety and Health, U.S. 
Depanment of Health, Education, and Welfare. Public Health 
Service. Center for Disease Control: Special Occupational 
Ha:ard Re\ie\t’for Afdrin/Dieldrin, DHEW (NIOSH) Publi- 
cation No. 78-101. Rockville, 1978. 

4 Dieldrin 1988 



l National Institute for Occupational Safety and Health, U.S. 
- Department of Health and Human Services, Public Health 

Service, Centers lbr Dii Controk Rcgisty of 23x@ I$&33 
of QtcmiwlSubstanccs (Microfiche Edition), swxa, ml, illKl 
*Lewis, R.J. (eds.), Cincinnati, April 1985. 
l Proctor, N.H., and Hughes, JR : C7~emiwrl Huzu& of the 

#- 
l%&#uce, LB. Lippincott Company, Philadelphia, l978. 
l Rom, W.N. (ed.): Environmmtol and Occupahonal Medi- 
cine, Little, Brown and Company, Boston, 1983. 
l Rothstein,M.A.:MuIicalScncningofHbrkcrs,Bureauof 
National Affairs, Washington, DC, 1984. 
l Rutstein, D.D., Mullan, R.J., Frazier, TM., Halperitt, 
W.E.,Melius,J.M.,andSestito,J.P.:”SentinelHealthEvents 

.dBr (Occupational): A Basis for physician Recognition and Pub- 
lit Health Surveillance,“Ameri~3oumal ofPubkHeaith, 
73:1054-1062, 1983. 
l Sax, N.I. (ed.): Danpotdvpem~~oflndurniaiMclterials 
(6th ed.), Vim Nostrand Reinhold Company, New York, 1984. 

l Scientific Assembly on Environmental and Occupational 
Health: “Evaluation of Impairment/Disability Secondary to 
Respiratory Disease,” Amen&n Rev& <of Respimoty Dis- 
eases, l26:945-951, 1982. 
l Scientific Assembly on Environmental and Gccupational 
Health: **Surveillance for Respiratory Hazards in the Ckcupa- 
tional Setting,” American lteiiew of Respimtory Diseases, 
l26;952-956, 1982. 
l Taric and Haydous h&trial C%emkds Safety Manual, 
The International Technica Information Institute, Tokyo, 
Japan, 1976. 
* U.S. Department of Tmnspor&ation,Coast Guard: CHRIS 
Hazanlou Ckmical Dtua, GPO Stock No. 05O-Ol2-OOl47-2, 
1978. 
l Weast, R.C (ed.): CK&ndbook of Chemistry and Phys- 
ics (64th cd.), CRC Press, Inc., Boca Raton, Florida, 1983. 
l Windholz, M. (ed.): 7he Merck huh (10th ed.), Merck & 
Co., Inc., R&way, New Jersey, 1983. 

Table 3.--Respiratory protection for dieldrin 

Condition M.inlmuJn respiratory protfxtioti 

Any detectable concentration 

Any supplied-air respitator with a full facepiece and operated in a pressuredemand or other 
positivepressuremodein~~inationwithanauxiliaryselfcontainedbrtathingapparatusoper- 
ated in a pressuredemand or other positive pressure mode 

Planned or emergency entry 
into environments containing 
unknown or any detectable 
concentration 

Any self-contained breath@ apparatus with a full facepiece and operated in a pressure-demand 
or other positive pressulle mode 

e. . 
Any supplied& respirator with a full tbcepiece and operated in a pressure-demand or other 
positive pressure mode in combination with an auxiliary selfcontained breathing apparatusoper- 
ated in a pressuredet&nd or other positive pressure mode 

Firefighting Any self-contained breathing appamtus with a lull Eacepiece and opetated in a pressuredemand 
or other positive pmssure mode 

Escape only -* - _ Any air-purifying full &cepii respirator (gas mask) with a chin-style or front-, or back-mounted 
organic vapor canister having a high-ef’ficiency particulate filur 

Any appropriate escape-type selfcontained breathing apparatus 

* Only NIOSI-HMSHA-approved equipment should be used. 

Any self-contained breatlting apparatus with a full facepiece and operated in a pressure-demand 
or other positive pressure mode 
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A4ateriaZ Safe@ Data Sheets Collectkin: 
Genium Publishing Corporation 

1145 catalyn sucu Sheet No. 8ll 
Schenectady,NY 12303-1836 USA 2,4=Dinitmtoluene 

Issued: 3/92 
.Cn&nn 1. Mahwia? ldontifbhnn ‘,. ._ ._ . . . i. .:. . . X’. :. ;:..*y 3, .,...: ..i.:.::.:.,. ,. 

w. .---w--m --UI-...-.l”l. 

2,4-Dlnltmtduate [C&C&(NO& Dwxiptiutt: Tbc must iqx#lant ison=r of dinitmtaiwte derived by t&ion’2 
. . . _ . 

Curliotw 2.4-Dinitrowluene is combustible and explosive. This mataial is highly taxic by skin rhrorprioa. itklation, and insayiQ 

24--~a80%24-d20%~.wi~d%atkaisomus 
1990 OSHA PEL @wtt) 1991-92 ACGMILV @klo)t 198546 Tnxktty Dd@ 
8-hrTw& 1.5mgm3 nvAz1.stnght?,auisOmers ~cwLLD~Xl?n@giwic~r+ctsamtyctrcvicwcd 

199olDLHLevd 1990 DFC (Guwoy) MAK 
RyotaI.TD&%2oxug&admlwE4for’18ccmtirrpatrr 

2OOmgh3,diisonws.Treatasapotential 
wdrsc?msa!dtLin’~~mmor;i 

lrvmnn ca@nogea. i%sf cutancous -On 
R8Lonl.TD&3o94n@gadmhhKdturI3-weck~ 

I tnaleptt+ccdeffecmolttiutiJity@re-iaqdmmti~mart8Iily~ 

1990 MOSH REL (Skin) 
‘WA: 1.5 mgh?, all isomerJ* 

* NIGSH ItcQIIIII........... canding potuuid carcinogens at the lowest parsible level. 
tNoticeofintaAidungetu0.~Smg/m3 .. 
$~MosH.RlEcs(xITr15ooo).for~iniutiahmuution.rrpoducrive.mmorilpnic,~toxicirydur. 

Se@iiin %“,.Ph@& I)a@ :., .: ,:’ .: .yi,,, . . . . . . j ..,,. ;’ &:..: .$::: ,,.. ji:... :, ,. ,... 
Bdliog Pdut: 4g2 ‘F (250 ‘c) Refractiott lttdext 1.442 
Melting Polttt: 158 T (70 ‘C); dcmmpws Molecular Weight: 182.14 

rpontursoUSl~8tS36F(280*C) 
VaporRuatt~: I ttmlHgu68T(2o’C) 

SpecUIc Gravky: 1.3 liquid, 1.5 rdid at 68 =P (26 YJ 
Water SdobfIUy: insoluble 

Vapor Den&y (air = 1): 6.27 Otba SolubWIes: Soluble in rlcohol, accwnc, buuene, arbon disulhde, ether. and Pyridi~ 

Appearaace atad Odor: Orange to yellow aystalliie solid or liquid with a slight odor. 
SectiOn ~~~~ ~~~~~~~~~~~~~~~ Data, ..:.i: _.,.... ..: . 

‘... : ,j ..y!;::;;:, : i _.: ..::... ~;,:.~,+:: ,.I ::.f, ., :yfy.‘.:/, ..I ..,,,,: ~,,: ,. ‘:..:(.~.~ ,..:.: ‘. i.. : . .: .;::.,:, :y y n ,: :.;::<,.;:y~.. .I~ . . . . . ,..;, .:., ‘,‘:$;;;;,$~ 
FblShPOiOtt404’F(207’C),CC 1 Autoignltbn Tempcramtw Noneneporrtd 1 LELGOnCrrpatcd pJEL:iollcrrpaned 
Wttgthbing Mailat FQ small firu, use dry chmical, carbon dioxide (COJ! watm spay, or xeguk fcpm For lingo fans. USC water rpny. fog, Q 

~i&ij$i.:t?@&&f@~ .:&a : ., :. ~ : . . . 
.:,+! Y’.:.:.:‘.” ,: ‘--+ro ‘...ii. . j ,, ,.,,..,,,,. .,; : y: ,, ,_: .&; ,.,, ;,.;: ,A,, .c.,., . . “‘.&:>::,;J$ &,. . . . . ‘.‘..>.~,y., ,,, ~,:~:~*~:.: .’ . ..s ,.,.,.,.,_ . ...,,. . :.’ ” :: :y:r .” 

x mmeis oai*e~rzposedu,~frict~arowt~nrtia1~be~~~bntaalybya~roong 
nitiator. DNT is dightly sensitive to impact shock, with the liquid futm less so than tbe solid form. 
~btmial~~bPlUcs:~~~rrotolucneis~btevitb~~c~~grwlocing~entr~uoodilnns~phidc.dm~. 
dittm hyptwulphitc, and mchllic hydrides; strong oxidizing agents such as biehrormra 
~ssucburinmdlincDNT~sancformrofp~nzWa.mduwringr 

, pamridu. and Chbatm (espcd8By dnling transit): awaw md 

“atdlths to Avdd: 
aPZprdottsPro&ttis 

to hut, fricrion. and incempatibk 

Htides (NOJ. 
mposition: Themmi ox&live de4mpodtion of 2.-m can pruduce arbm dialxide (CO;? and tuxic aiaogen 

kction’:‘6; I-kaltli~’ Hmrd Data 
:...::.., :. . . . . : ..,,,,, 

,. ::.: _.,::.. ,, .. .:. :Yciaogenidty: In 1990 reports, NIOSH recommends treating dinitwtokne as a potuttial human aninagea Ihe ACGIH and Gummy @FG) list it as 
Xasa A2 Qmbabiy carcinogenic to humus) and MM-A2 (unmistalmb~y carcinogenic in aaim& ariyx respcuivcly. However. r&her NIOSW. ACON. 
aMAKspccifywtie~or/~~wtyisomcrs axe involved. 
i~trtmp~ of Rlsltsz Highly toxic 2Jdinieotohene is dangerous ttuough all r~utcs of human exposure Skin abexption is moxe prcvaient than inbakdon 
due TV IOW v’pm w) and ingestion. Cyanosis and anetia ptc rhe USU manifuutiont of CXFCSUZ 
VIedial CotdU.i~as Aggravatal by Lung-Term Exposure: Persons with blood diiaders may be at incrwcd risk. 
b-get Ogaas: Blood. liver. central nervous (CNS) and cardiovascular (CVS) syswns. 
WYIISWY Entry Routes: Skin absorption. inhalation. ingestion. 
kute Effects: Skin absorption and inhalation eaux my of thc same effects. The major effect of exposure to DNT is cyanosis (a purplish dis~A~tiou 0. 
kin and mucous nzmbranu due 10 lack of oxygcnad blood) which occurs when methemoglobin (brownish blood pigmnt of the blood that Unllot 

conliaul m m?xi pup 
hn7i.k 0 1992- Fh.blid&. c-j, 



I [MO Hazard Class: 6.1: 6.1 
ID No.: UN1600; UN2038 

I!blDG Pa&aging Group: II: II 

~‘=DScouectiom Referenccsz26.38.73.89.1tX), 101,103,~26,]~~136.139.140. 142.148. ~49.153.159.162.163.164 
ficparcd by: M Gannon. BA: Industrial H&me Rcvkw: PA Rov. MPH. CIH: Mcdlcd RC~W AC Darhgu~l. MPH. MD. Edited by: JR Stuut, MS 
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Genlum Publlshi$ Corporation 

schulectady,NY l23034iisa USA 

MaWal Safe@ Data Sheets Collect&: 

Mmufacturc Contact your supplier or distributor. Comlt latest Chunicul W&Buy& Gyidco for a supplicn list 
lc l ;& 

*Saca . . 
call~IronL luodemdytoxicbyiugcstionaud~ f ofirondPnsaPa~.n~f~~~~~~~~~y 
upanexpometoairandoihersubsranccs). 

1990 OSHA PEL l990-91 ACGm TLV 199olvIosHREL 
8-lulWA: 10 m@n+ TWA: 5 UIghJ?’ 5 lxlghn~ 

l98!%36 Toxici Datat 
Rabb& iabnpcntollcpL LDti: 20 Lug/kg; no toxic efku noted 

Melting Point: 2795 F (1535 l C) 
VaporPms~nm1nimHgat32d8’F(1787’C) 
EkctrScaS Resktivityz 9.71 #Ucm at 68 ‘F (20 ‘c) 

DelLdty@dflcGrwlty:7.86at68 T(20(20c) 
Water SolnbiittyzlnsolubSe 

~tabUy/Po~ymerizatioa: Iron is stable in dry air, but readily oxidizes iu moist air to form xust. Highly divided powder forms are veq unstable 
UKi can ignitil spontaneously in air. 
~emkal IuampatSbUStks: Solid or powdmd iron ignites or explodes on contact with scetaldebydc, ammonium peroxodisulfate, 
:hlomformsmiaium. chlofic acid, anun0niumnitra~ halOgenS, di&OgCn tCUaOXidq nitryl flUor& polystyrerre, sodium acetylide, potassium 
iichromak, pemxyformc acid, and nitryl fluoride. Hot iroa wi!e bum in &lox& gss and iron with water forms rust 
~ondltioas to Avok Avoid gemration of iron dusts and coatact with the mate&Is listed above. 
bxartlousProducts of Decomposition: Thermal oxidative dcumposition of ixtm cau produce toxic iron oxide fumes; 



No.758 Iron 7/91 

-- ------,- . clxummrfadetaskd~ -?pplieoblekdarL~~~ngolrtiollr. 
RCIU Hazardous Waste (40 CFR 26133): Not listed 
CERCLA Hazardous Substsncc (40 CFR 302.4): Not listed 
;g Exgdy H.-us Substaace (40 CFp 355): Not listed 

CimmcaS (40 CFR 37265): Not luted 
:. 

(29 CFR 191O.lOCQ Table Zl-A) 
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+ Current 1987-88 ACGIHTLV 

Comments: primwily l&ardm as a ambustiile metaL 

VaporFmsurc~1T&at1lSO%(621*C) 
watcrSolubility...Insolubk 
Vapor Danity . Nqligibk 
EwpomionRarc.mNe&ibk 

FktoentVolatikbyVolome...Notkvamd 
A4okdarW~,2431-ok 
pH,WatcrSolutionAlkalim(pH>7~ 
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Genium Publis@y Corporation 
Matcriol Safe& Data Sheets Collection= 

1145 wwgp.&>.’ $2’ ,. >:.l 
Sheet-No. 148 

schencaady,I’IY 12303-1836 USA Manganese MeWPowder 
(518) 3774854 : 

. 

Ixssue&9/85 ltevision: A. 11189 

Malting Pointz 2300 T (1260 ‘c) 



spwLe8kzRullovcbeatmd 
carcfunyscoopspiIkd~avoidiagdust~iatoa 
DkposakReturnsuap~Qsapplkrorpnroersorfarscovay. suppboralkasal 
tionLFouow8ppliabIeFedagstatc,alldkcaIregplrtionr. 

-fcnm- 

OSHA DeslgMtIw e 

ListdasaaAkcr _ - 
DADcsignrtkns 

_ t(29CFR 19lO.IWO.TabkZl) 

RCRA Hazmious Waste (40 CFR26133): Not iistai 
CERCLA Hazmioas Substance (40 CFR 3024): Not listed 
SARA Bxtmael~ Hazatdous Subs- (40 CFR 355k Not listed 

~mpatibknuuaiak~~con~fromp~~ 
Engineering controls: Use with adequate vartiktion, Avoid bmthiag dast and fames. Maintain good houxk@ng pmctice to prmnt dust 
accumalauon. uscc1eanltppmcedures that mini&z dustg~~~~goodpasoDllhygiene..~uporcdlU~~ 
i-wwithelJqhisoaulercspiratoryand~tinmroos~ 
TrParportatkn Data (49 CFR 172.101, .102): Not listed 
MSDS CoUe&n Referencesz 2,4,7.8,9,X2,14,24 25,27,38,& 47,55,58.81,89.~, 1~,124.126 
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Material Safety Data Sheet’ AimED No. 26 

born Genium’s Reference Collection ‘,. d 
GeniumPublishingC~tion '; 4 c' *WY 

Schenecii&NYl~303-1836USA 
A'." -a I ~~&cLmber 1981 --_-.... EORP. R~visd: R ugust 1988 . 

MaterhtlNamezMRRCURY 
. 

-. 
Des&im (OrigidlJses): Used in bzwme&n, thenmmetgs~hydrometas,~~metus;~maaay 
zKclaa!pspIoducing.ul~violetmys;insivitchcsaIldfl wIcsccatlamps;asrcatalystixloxid~ofargauic 
compoPna;;aallays;~~l~~forGXrrPCtiDggo~mdailvafromarr. 
other DeslgnatlO~ colloidal Maaay; Mctsllic Macpy; Qldckeq Hg; Hydnagynrm; 
CAS No. 7439-976 
Mannfacturer: Contact your supplier or distribumr. Consult tl;e latest edition of the C- 
B~crs’G~&@hulum ref.-73) for a list of supplias 
comments: hlorganic aud orgauic mercury uullpoluxls arc highiy toxic, as is pure mercury. 

Mercury, CM No. 7439-976 

*Mercury cau be absorbed through intact akin, which contributes to 

znc(; (ov455oooo), for additionaldata with xefercBccs to 
n?productive, mutagenic, and tumosigenic effects. 

OSHA PEL 
.cdling: 1mgpcr10x+ 

ACGIH TLV (!wlP), Ema 
~I.W’Wk ?-OS mghd as Hg (Mercury 

Toaddty Dataa* 
Rabbit, Inhalation, L& 29 III@& 
(30w 

Boiling Point: 673-F (3S?=C) Water Solubility (96): Insoluble 
Spedflc Gravity 60 = 1): 13546 at 68-F (20-c) 
VaporPremm 0.0018 Torrat77'F(2%) 

Molecular Wd$ht: 201 Grams!Mole 
Meltfmg Point: -37931; (-38.85-c) 

Appearance and Odor. A silver, heavy liqui& odor!&. I)rmgry: Memury vapor has no waxniag PIopatiu. 

Special Fire-fighting FWecdures: Wear a seWontained breathing apparatus (SCBA) with a full faecpkee opera&d &I the pxwnre- 
demand orpositive-pressure mode. 

Menmy is stable in cIosed contaiuers at room temperatwe under normal @rage and handling conditions. It cannot undqo hazardous 
polymerizatiql. 

Chemkal Incompatibltles: Hazardous nactions iovolving muwry and acetylene, ammo& boron phosphodiiodide, chlorine, chlorin 
iioxide, methyl azidt, sodium carbide, nitric acid, oleum, and s~lfitri~ acid are reported (Genium ref. 84). 

Conditions to Avoid: Do not expose mercury to incompatible chemicals. 

Hazardous Products of Decomposition: Extremely toxic mercury metal fumes an likely to be produced during fpes. 



No. 26 MEKCUKY l3fW 

nwallic task bhalation ofhigh 
#n@it+, trd salivttion. 

tonctn~forsllortpaiod!ctncautepowmoPiitis,cbtttpsin,dgppn#,tougbin&~~ 
$ronfc Effects: Tmmns, uumml pmbw lots of couctn- dqmdon, dmwmms, ftsigut, 

SpWLtak: Notify stftty pemnntl, restrict tcctss to the spill trtt to nectsstcy pusomd, tad provide tdequttt vadMion. Clttn up 
spills pmmptly. Sptdalbd equipment andfor techniques may be rquirtd to safely deal with large mercury spills; if large quantities of 
v BTC ~sod m the WO*~~CC, dttailtd, w spill-msntg-t planning is ~mmendtd. Co&t spilkd axruuy by using a suction 
pump and an aspirator bottle with a long capillary tube. For finely divided mercury iu inaccessible cmks, comers, etc., matment with . 
calciuI3lpolysulfideandcxccsssulfurisrccomulcn&d toconvatthemermryglobules~macurysulfide.Vpcllumciumasmaybeused 
ifuzyarcquippcd with ~~ydesignedmac~~~t~~filtess.colleetthemmtuyintotightly scaledc%mta&rsforlam 
disposaI or Iecl2unation. Clcsnup pcrsomcl must use the xccormnended p4monsl protective equipment (see sect. S). 
Waste Disposal: Collsidg~~~T,OT~~~ratherthaD~salinalaadNtDonotpour~dowr,adtain. 
Mucuryisveryhannfultothec& namtut Contact your supplier or a licensed contractor for detaikd rccomumdamm Follow F&ral, 
state, and local regulations. 
OSHADeslgnatlons EPADeslgnatloti (40 CFR 302.4) 
Aircoatamiuant (2P CFR 1PO10.1ooosubpart~ RCRA Hamdous Waste No. U151 

CERCLA Hazardous Substance, Reportable Quantityz 1 lb (0.454 kg)* 
*Per the Clean Water Act, 5 407 (a); Clean Air Act, 0 112, and Resource Comm&m snd Recovery Act, p 3001. 

Goggles: Always wear pmttctive eytglassts or cbtmictl safte goggles. Wbae splsshing of nrrcmy may occur, wear a full face shield 
or splash guard. FoIIow OSHA eye- and facbprotectiou regulations (29 CFR 1910.133). 
Respirator: Use a MOSH-approved zcspirator per the NIOSH Pucks Gui& to C&micd Hmmdt for the maximumuse coaceutrations 
and/or the exposure limits cited in section 2. Follow CXHA mpimtorreg&tions (29 CFR 1910.134). 
boots, aprons, gauntlets, etc., to prevent tny contact with mercury and the skiu. 

Other: Wtsrimpe&ous gloves, 

Ventilation: Insttll and operate general tnd local ventilation systtms powuful enough to contiuuously maiutain crirbome kvcls of 
macprybClOwthCOSHAPELstaDdardCitCdiIlsection2 
Safety Stations: Make emergency eyewash &a&us, washing atdlitier, and safety/quick&h showers available in woxk axca~ 
Contaminated Equipment: Contact knsts pott a tpt+lbrzard, toft ltuttt may tbsorb irrittm tud tll ltastt touccntrtrt t&m. Do 
noswearcoatact~inany~arraRemovecontammatedC~~rad~itbefae~ithgain,clean~fromshoes 
anaq~~~~workandstratcfothes;sron~clotbesin~lockarrmdalwaysshwvabd~chaagipgaostItetclothw. 
Co~mtnts: 
~~ytt 

I?r+ictgouf anal hygient; tlwtys wash thomughly *us@ +k material. *Keep it off of yoy clothing and 
Avoid trtusfemng It from your bands to your mou& whilt tttmg, drmkmg, or smokmg. Do not eat, dnuk, or smoke in any 

Special Handling/Storage: Cons&t stortgt artas to have smooth, bard noupomus floors with no crtcks orspzes m that spilled 
XUUCUY globults do not form in inaccessible srtas. 
Comments: Mcnxuy evaporates slowly, but if it is spilled it cao form many tiny globules that evaporate much faster than a single pool 
of itwilL In au llxlvcrltilated are& significarl~ conccnuatioaofmczcuryvaporcaadevelopfromthis&ancui evapomuorl~~Thia 
poisanous vapor is parricularly hazardous if breathed over a longpcx5od of time, so spills or releases of mercury squire very meticulous 
cleaaiDgpnxedurcs. 
Transportation Data (49 CFR 172.10X-2). 
DOT Shipping Name: Mercury, Metal DOT Label: None IMO Class: 8 
DOT Hazard Class: ORhI-B DOT ID No. NAU(OP IMO Labei: &zosive 

References: 1,2,8.26,38,84-94.100. I 
JUdpIC0t.S U lo tbc Sthbility Of i~fomntion ha& for purehods Fvpocer a10 
==saruy plrcbrrdt mspoosi%ility. Tbdom. altlIouglI ruumablc cue bu 

Prepared by PJ Igoe, BS 
b&o trkm i0 the p+arUion of such inf0mntion. G&urn hblihing Corp. 
ulmds no vmmotica. nuks 00 rtqwaswlations aotl assuxoa 00 rrrpontibility lndwrial Hygiene Review: DJ Wilson, CIH 
atollle aU2mUy Or suitability 0f sax& inf0rmai00 for application to 
ptCba&s iiteodcd pIrpora of for consqucnccs of its use. d Medical Review: MJ Hardies, MD 
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Genium Publishing Cdrpdration 
Material Safely Data Sheetx Collection: 

Sheet No. 311 
Methyl Chloroform 

Issued: 11flS Rmisioa:F,3&92 Esrata: 61p2 

R 1 

lPPl-osHAPELs 1991-92 ACGIH TLVs 
8-hrTW&3SOppm(19OOmghd) 
13-minSna:450ppm(24SOm&?) 

TW&35OpPm(l9lOmglid) 
198546ToxidtyDafa~ 

SIELz45Ogpm@46Omgh9) 
HoantsOI8LTD&SlOlll@gplodoced-~~ud . . 

1990 IDLH Led 
&~~&halat&L&27#a+/l0~toxiceffec!snotyet 

f~gpm 
1990DFG(Germat1y)MAKs nvitwed 
TWAz200ppm(1080m~) 
Haxf-lifez2brtoshiftkn~ luluLeye:45oppmfsbrpmdllcedilzitadoll 

l!J9oNx0SHREL . PeakExposWeLimklOWppmDO Ra&inh&tio~Tc&21Oopp&4hrforl4dayspriortD 
15-min Ceil& 350 ppm (1900 m&l+) mill (8vaa.ge vable)n pa shift matingandkom1to2OQysofpoegMncy pmdo#dspedfic 

deve@maualaWxm&&esoftbemuscuk&&ualsys@m 
l Mabyl&bfofemlaslunyai&es~~te8%)~~unmsial hyhne 
orddt,Icroaduybmyl~k-cs,dLlyrole 

OfdllUlbUIIl&roarCocbcrmpJrTyeial-UC~ 

tsaNIOSH.~(Klz!nsooo~for-iniuoon.IMutiaa.~8ad~duL 

BaSling Point: 165 l p (‘75 l C) 
Ftau& Pointi -22 ‘F (-30 -C!) 
Vapor Pressnre: 100 mm Hg at 68 ‘F (20 ‘c)- 
Vapor Densky (air t 1): 455 uba, 1M . 

~~%Rrrdily~eoarodcz69.8 ‘F(21 Q 
8lummumalldikanoys 

viscosity: 0.858 CP at 68 T (20 ‘c) 
%fnSatumtedAirz16.7%at77r;(2SY!) 
Itdative Evaporation Rate (butyl a&ate = 1): 12.8 

Ap~~pndodor:cotalco~wirba~~~~f~-~odoo.Tht~rhnsbozdir44ppm. 

md respi&ry WL Al&gh low in sysrmnic toxicity, methyl chlomform is an an&h& capable of catiing death at high a&en&ti&s (>lS.oOa 
ppm). ga~e&ly in poorly ve&ate& en&& ITCIS. Quii and compke recovezy is oked after prompt removal of anormscious pasans kom 
wea of exposure L&e May other solvems, methyl cNorofomr sensitizes chc heart to epinephrine (blood pressure-raising hcumone) and may induce 
cardiac arrhythmii and anest. 
Medical Conditions Aggravated by Long-Term Exposure: None reported. 

Target Organs: Skin, eyes. central nervous (CNS) and cardiovascular W’S) systems. 

~y9l~hYLbLICapPriDo~~~ 
uJmm?mllmQ~u~hptai,kfspQlnbiairpa&aiKA 

Gdnue on nen pug 



.Y.. .A;:. .: . . . . . . . . . . 
~~~ 

‘.‘.:.:.:.:(~.:.:~i.;‘.~~~~~~~~...~.~~~~,~ ..,,, ~,~~~~~~~~;~~~:j~.:.~.:.:~.:~~~;.:.~~:~~.~.~.~~.:.~:~~.~ x, $.‘p&+x+., . ..A . . .A 2. ,.:... :...::.;.; ‘.ic;,....ir~~j~..~,~ . . . . . . . . :. 3. I p. .<< 
. . . . . . . a.....: .._,......,....._. . . . . . . ..c . . . . . . . . I .,., :. . . . . . <.>.l.,.. > .A... s . . . . . ,.... .*.. ‘$..,W x ,..,. ,.,... 5.::. w,.~~.. $L<% 
SpUuLeakt Imme&a@ * ynotiPrtafetypawrnneLitolateurqdmyar~,uduryoparindSbotoff~ignitiosrsourccs. Ifpossiblewithmwrisk,shut 
offleak.clcannppenoMel~wcar~yeaapsularing~~~tcerive~.For~~takertp~~~eanh,~vamicplire,orother 
absorbal& lxmcombustibie mataisi. using aonsparkirlg tools, place in suitable D reclmmon.ForlargespiUs,dikefarahaxd 
ofliquidrpgfahterdor~~~~y~~~~ofI~lb.~~w~eGS~~guiatio~~C~l910.1~). 
EtlvlrOtUttcntal TRUUp0* In wpta. methyl chIoroform+s hslf-life is hums to weeks depending on wind and mixing conditions. It is very pem&ent 
in groundwata. On land it voiadiixu due to its high vapor pressure and leaches extensively. When released to the atmosphere, methyl chloroform can 
be~longdiEtMcesudretmnedtocanhviarain.Itisslowlydegndedbyrtlction 
2SpIS.TheNUltd- 

with hydtoxyl tadicals and has a half-life of 6 months to 
Defenses Council repcad rccemiy that methyl chkuoform depletes oxone. 

Ecotoxlelty Valuest Phephafesptvmdas (fathead mitmow), LQ 52.8 n&96 b, Pod&x retic&tu (guppy), L&z X33 ppm/7 day. 
Dlsp0snl:Contaotyoursupplieroralicensed umtmtor for detailed ncmmendations. Follow applicable Federal, state, and local regulations. 

~~~%?-&aus Waste (4O CFR 261.33): No. U226 
OSHADesQtwions 

’ ListedasanAircontMuIIM t (29 Cl% 191O.lOOO, Table 2-1-A) 
Listed as a CBRCLA l-bzatdous Substance* (40 CFR 302.4): Reportable Quantity 

(RQX loo0 lb (454 kgl [* per RCRA Sec. 3OOl. CWA, See 301(a), and CAA Sec. 112) 
SARA btmmely krardoos Substance (40 CFR 355): Not listed 
LismdasaSAIUToxicChemical(4OCl!R372.6S) 

.)‘ ::...: . . . . . . e. A.. .A., ‘,$. . . /. _...,...... y . , ..~ ~~~, . ...: . . . . : ~ . ..y.. ~ ‘s.‘~~~y;t )‘..._. . . ..n.. ‘.....y;.$.q.:.& 
:.: . . ..I. . . ..C ,..A.. .- _.... >...$ . . . . . . . . . . . A,.. ..a..... . . . . . . . . . . . . . . . . . . .._. . . . . . . . . . . . . . . .._ . . . . . . . ..\ ,...........: . . . . . . . . . ,.....,., ..,..Y....,.. . . . . . . . . . . . . . . . . . . . ,... . . . . . .t: .., . . . :....... . . n... >..:..&.$.a .A. . . . . ...?. ..,..,.. .P) j. ., .:.j . . . . ,_ , :: : ‘” I.... . . :. ‘2 I+.<..>..: ,.... .,: . . . . . . . . .> . . . . . . . . . . . _.. . . :’ x.:x.. . . . . . . . . <<+:..:+:r. .I..... . . . . . . . . . . ‘.:.:.‘.:...,. . . . . .,: 
Storage Reqnlrernents Revent physical damage to containem. Store in cool dry. well-ventilated @se -vacuum vemilafion) area away ftom 
ignition sourca, arc-welding opecathu, and inuunpatibles (Sec. 5)Xegulsrly monitor inhibimr levels. Do nol smre in aluminum containers or use 
P==‘-qq6n~ cqoipment when methyl chloroform is involved. 
~ghering Controls: To reduce potential health hawuds, use sufficient dilution or local exhaust ventilation to conttol airborne contammams and to 

* stain c~mtmtions at the lowest pm&al level. To pmvent static sparks, electn& 
manufactrvin& use, starage. tmnsfa, md shipping. 

y pxuai anfI bon@ ail equipment used in methyl chloroform 

Adminlsttpitiw Con&o& C~&der pqlacement emi paiodii medic@ exams of exposed worlcns that emphasize CNS, CVS. liver and skin. 
TrPnsportPtlorr Data (49 CFR 172.101, .lO2) 

DOT Shipping Name: l.l,l-Trkhlomethane 
DOT Hazard Class OI&l-A 

IMO Shipping Name: l.l.l-Trichloroethane 
IMO Iiaxard Class: 6.1 

ID Not UN2831 ID No.: UN2831 
DOT Label: None IMO Label: St. &&ews Cross 
DOT Packaging Exceptions: 173.505. 
DOT Packaging Requirements: 173.6~15 

IMDG Packaging Group: III 

MSDSCollection References: 26.38.73.89.iOO. 101.103.124.126.127.132.133.136.148.153.159.162.163.164 
Prepared by: M Cannon, BA; Industrial Hygiene Review: D Wilson. CIH: Medical Review: AC Dariington. MPH. MI): Edilcd by: JR SL~~II. MS 64 
Copyi~0l39zty~Prbl~‘~~~~ff~~~~u~~~~~~~~~~~~~~~s~~~af~~~~~~~~~~ 
=--dylkpur~alupwwi.Allbal&b ~surshrrboeu~~~~~~,~hJbnuli4Cclli~Ibblhbinl~~tauccadrnorunnriu.mJclrPrrpms~~.~u 
~rcporuibili8yutotk wcmacy OT l siabili d ah irhmuim lor~~lisltirnU,brpushuiirvcndcdprpa~~br-diuwr. 

. 
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.Material Safety Data Sheet.; ~;::~:y;~ i 
Genium publishing Corcxzation 

1145cati$sti ~~~ 

___ 

Schenectadv. NY 123011836 USA 
(518) 377-8855 

,- I No. 303 __ 

MANUPACl’URER/SUPPLlER Availab~~~fnnn many suppliers, including: 
PPE+ 

Ashkind Chemical (hmm’, ind-wrrial Qlemicals & SoIvents Div., PO Box Z?l9, C&&us, OH 43216; 
+sccsccL8 

Tclephohe: (614) 889-3&M- 

* CutnzntOSHAPELmdACGIH(198586)lLV. 
NIaSH (1978) pmposcd a 10&r TWA of 200 ppm. 

vaporPmsslKc@~c,72 
VaporDcnsity(Air=l)...25 

volatisea vol 
Evaporatioal 

8-hrTWA2OOppm*o1 
59olIlg/nl3 

Hltma&IllhalatiotlTCLo: 
100ppm!5mil1. 

viscosity @ 2x, cp I 0.40 
Solubility in Water@ 2OT, wt. % . . 27.1 

aIMif&& . Colorlcssliquidwitb amoderatclyshatp,fmintlikcodor. Unfatigu~odorrccogaitior~ 
thnho~d(1OO%oftcstpaneI)isblOppxn 

This material is an OSHA Class IB Rammablc Liquid. It is incompatible with oxidizing agents tbat can cause spontaneous 
ignition and violent reaction. ignition is caused by reaction with potassium t-btttoxide. 

Thcmal-oxidative degradation products can include carbon monoxide, carbon dioxide, and various bydtoc~. 

ME-K can auack many plastics, r&m. and rubber. 

- . -_-.- - 



(explosion-pIoof)valtiktioa - 
cloanup~rbaulduseprotecliollagainsLinhalotiwofvapanmdcoatactwithliquid. uscfoamtocxmtmlvapors. 
containsplllsusiugabsorbcntmatcrial(&ysandorvermiculite)). uscnonsparkingtools. Mixwcll8ndpla&qpropIi$e 
mtaincrford&posaLPlusbaaccmidueswithmuchwarcr. Donotflushtosewczsoropmwatuways. 

Data somce(s) code: l-9,12,14,19-21,23,26,27,34,38,47,82,84. CK 

Copyright 0 March 1,1986- - 



Mater@ Safety Data- Sheet 
fko~h,nrptfacnee~llcc~on 

1145catal street 
scll~,NY ls!!o3-B36usA 

OaNluu wsttafauo CORP. 

osHAPRx# 

8-HollrTwA: 5ooppm 
Ceilins lWOppmAcceptableMaximumPcak 

abovetheCeilingz2oooppmfor5Minutesiu 
Any 2-Hour Paiod 

AC&lTLV, l988-89 Ta&&yDda’ 
TLwwAt 5oppm# 17sm%m’ 

N(lc@ed 1988-S9) 
RaontLD; 2136nwklt 
Hunma,BTG SODppm(8Houxs) 

SohtbDltv in Water (96): 1% bv Wckht 
vapor DusIty (Air = 1): 29 
VaporReunru 44OToxsat??l:(25-C) 

specmc GmvIty (H.j3 I I): 132% &l?1r(2O~C) 
%voIatilebyvolmnu Cal00 

@pearumuidOdors A 

. 
Mcthylene chloride is listed as a suspected human caxcinogco by the ACGIH (which cIaas&s it as a group A2 

mmnogcn). Summary of RJsks Accidental contact of Iiquid methykne chlo6de with skin or eyes causes painful itritation end possible 
burns if not promptly nmovcd. Exposwc by way of contaminated gloves, clothing. or paint remover fomulations cao produce these same 
irritant effects. Loog-term exposure to mild or moderate dosea of mctbylcne chloride may cause a delayed (24 to48 hours) onset of 
dizzinuq headache, nmml confusion, alumd spcc&. double vision, and skeplcsmcas. MedicalrclcovaycanbesIow.ovaexposureto 
mcthylene chloride can cause elevated levels of carboxy hexmglobln in the blood (this same effect results from ovcrexposurc to carbon man 
midc). Medkal Conditions Aggravated by Long-Term Exposure: None rcpoated. Target Organs: Skin, eyes, respiratory system, CNS 
liver, kidneys, and blood. Primary ELntrys Inhalation, skin contacuabmption. Acute Effects Headache, giddiness, stupor, imitability, 
fatigue, ti@iag in the limbs, and narcosis that is not usually fatal lf the cxposuxe is tcrminati before anesthetic death occurs. Chmnlc 
Effects: The ACGIH ckssifkation of this material as a suspected liuman caxcinogcll implies that cancer is a possiile effect of chronic 
exposure to mcthylcne chloride. FIRST AID: Eyes. Imaediat$y flush eyes, including under the eyelids, gently but thoroughly with 
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Mafeial Safe0 Data Sheets Collection: 
Genium Publishing Corporation 

-ap (518j377.4854 . 

1145 c!atalyn smec 
-==dy.Ny.f~1836~~~ 

‘.. : 

l989OSEAPRL l989-90 ACGIX TLV l98SNXOSHREL I98546 Tuxidty Data* 
841rTWk 1 m&n’ TLV-TWA 1 q/m2 OJWlll@ Do& iTltTava8ms9 r;D,: 10 mgikg 

GUhU8pig,onrluD,:SYllg/kg 
s4impkf4TD,:2som%L;g 
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Material Safety Data Sheet 
from Genium.‘s Refmnce ~llection 

Gcnium~~~g Csrai I’ 

Scheaeaady, NY 1 3.% 3-1836 USA 

I No. 439 -- 
NITROBENZENE 

Description (Orfgmses): Pmpared by treating kntrne with a mintucof niti acid (HNOs) a& suEuric 
acid (HaSO,). Usad as an intamediate in the manufacture of aniline and kraidhre;~uudinsomeshoeMd 
metalpolishes. 

Other Designationsr Nitroban& Essence of Mirbane; Oil of Mirbanq C!&NOi CAS No. 009g-95-3 
HMIS R 1 

Manulacturerz Contact your sopplier or dismior. Consult the iazest edition of Ckmic&week H3 14 
Buyers’ Cd (Genhtm ref. 73) for a list of suppliers. F 2 s 2t 
commcntst siuhaneous exposure lo ethanol 0ggrfiv8Ies the poisonous effectsofexposumtonl 
Workas must not drink alcoholic beverages befare or after their shifts. 

‘nobenztnr FE0 
* 

OSHA PEL (Skw) ACGIH TLV (Skin*), 198849 Taodcity D&t 
8-hrTwk l~sxng/tns TLV-TWA: 1 ppm. 5 nlg/nl~ Wonttub OraLTD,: 200 mg/kg 

clhir lllabal can be absorbed through intact skin. which colluibutes to owxau exoosum ~R~LO~~LLD~ 64Omgkg 

Boiling Point: 410 l F (210 ‘C) Molacular Weight: 123 g/r& 
Melting Point: 428 ‘F (6 ‘C) Solubility in Water (sb): Slight 
Vapor Density (Air t 1): 4.25 SpecifE Gravity (IZO = 1): X.205 at 59 l F (15 l CZ 
Vapor Pressure: cl Torr 
Appearance and Odor: A colorless lo pale yellow oily Iiid or bright yellow solid aystals; a distinctive odor of volatile abnond oil. 

Flash Point: 190 ‘F (88 ‘C!) CC 1 Autoignition Temperature: 900 ‘F (482 Q ILELz 1.8% v/v UEL: Not Found 
Extiaguishing Madia: Use dty chemical. “alcohol” foam, carbon dioxide (CO.), or a watersmay to put out frees involGng nitrobenzum. 
Water spray can be used to disperu vapor, 33 cool fue-qosed coatrjaen. and-&a flushrantig&ij sp& or vapor away f&t sensitive 
q~~sures such as incompatible chemicaIs or qrces of ignition Unusual Fire or Explasioa Hoznrds Niuobenzas vapor is more then 
4timcs~~thrnrir(seetect3);itcm~owrlong~~colkctilow-lying,ollfinadarus.rrrchadistrntsoraceofignitioa.~ 
flesh back to its source. This vapor can easily form an explosive mixture with air. especially if the nitrobenrene is heated (heating will 
cause more nitroknzcne vapor to be givan ofD. Spatial Fira-fighting Prooadnreat Wear aself-co&ned bmathing apparaots (SCBA) 
wirhaW1faapieceoperotodinthc~aasulGdansldorpositivGprrssmtmode. 

Stability/Poly&&ation: Nitrobenrene is stable in closed ~.duringroutiat~rtKX#tttUllpfX~.H~dous 
~lymaization cannot ~CCIIT. Chemical Incompatibilities: Nicrobmzenc is an o&zing agent that cm react dangerously with reducing 
agents such as nitric acid (HNO,); phenol (C,H,OH) and aluminum chloride (AK&); &ine and glycerine; silver pxchlorate (AgClO,); 
dinitxogcn tumida fl0.h caustic and reactive meuls such as tin or zinc. Coadiths to Avoid: Raveat exposure to sources of heat 
and ignition or to incompatible chemicals. Hazardous Products of Decompoaitkmt Thermal oxidative degradation of niuobenzene can 
produce toxic gases such as carbon monoxide (CO) and oxides of nitrogen (No,). 

Summa6 of I&s: Nitrobenzme is a deadly poison th; canbe rapid& absokd through intact skin. It reacts with hemoglobin in the 
blood to form methemoglobin. which seriously depletes the blood’s oxygen-cartying capacity. The onset of even potentially fatal mcthcmo- 
globinemia is insidious; sevcrc symptoms can be delayed for up IO 4 hours. The exposed person may feel well and have no complaints; he 
cr she may exhibit signs of cyanosis such as blue lips. nose. and ears, which are noticeable but not uncomfortable: headache is commonly 
the fmt symptom of intoxication and may bccomc more intense as the condition progresses. Workers can be exposed to dangerous ~CVC~S o 
his poison without immediately discuniblc hcahh effects. Cyanosis, anemia, and dclcterious effects on the central nervous sysum (CNS) 
and the csrdiovascuiar system (CVS) can dcvclop following significant occupational exposure to niuobcnzcnc. Medical Conditions 
Aggravated by Long-Term FLqmsure: Disorders of the heart. liver. and blood. Target Organs: Skin, eyes, blood, liver. kidneys. 
testicles. and CVS. Primary Entry: Inhalation. skin contact/absorption. Acute Effects: Symptoms of occupational cxpoosurc to nitroben- 
zcnc include hcadachc, vertigo. vomiting, nausea. dizziness, anemia atoxia. shortness of breath, rapid pulse, and irritation of ahe skin’and 
eyes. Coma and death may ensue. Chronic Elects: Chronic exposure produces a revmiblc anemia. (cont’d.) 



at kas~ 15 minutes. Skin. Completely remove niuohcnsenc from the exposed person’s body. lrnmuiiatcIy rcmovc all clothing and wash the 
en&c body from head to foot with soap arxi water. Pay special attention to the ear canals. fmgemails, tocnaik, hair. and scalp hecause they 
arc sourbcs of ~gpbsarprionofltritpoizohIn~wfition.Runwetheatpolprdpcnaatofnshiu;rcnarcud/ars~~hisorha 
~gtsncedod.HavequrlifredmodiclllpasomvluLninirtcroxygmu,~~IhcherdrcheMdgenerPlscnscofwuknaJ~ 
B nitrobenxene intoxication. Keep exposed pctson warm and at mat until medical help is availabk. Ingestion. Unlikely. If 
awdattd ingestion should occur, have the exposed puxon drink 1 to 2 glasses of water, then induce vomiting. Comments: Do no: cxpusc 
workas with existing hurt, live& or blood diiders lo nitrobcnzac. Wceia pmspective employees by testing tbcm for hypersensitivity to 
hauolytic &unkals such as ttiuobenxenu Alcohol ingestion and a heated a vironmatt may inuease susceptibility. Instruct employees on 
methanoglobinemia signs and aympmms. Get In-plant, paramediq or conununlty medical help for all l xpusures. Seek prompt medikal 
assistance for further treatment and sttpptut after fns aid. Physic&n’s Note: Determime tha methemoglobin concentration in the blood; 
r-t this wt hourly for at least 24 hr until a deftite decline is noted Repeat thorough akin cleaning if the methemoglobii love1 riser after 
3 or 4 hr. Patients usually return to normal wi:hii 24 to 48 hr if all absorption sources am chiiatcd. Administer oxygen. using intanittat 
positive-pressme breathing (IPPB) if its available. 

ueacccurry.Notifysaf~pasormel evacuate nonessential personnel, eliiminate sourcea of heat and ignition, and provide adequate 
explosion-proof ventilation. particularly at floor level (see sect. 4). v must wear a complete set of personal pro&e 
equipment (see sect 8) to protect the skin ad eyes against any cont6kith this liquid poison or inhalation of its vapor. Shovel. scoop, or 
wcuum the rehsed nitrohaxae and place it into appropriate containers for disposal. Waste Disposal: Contact your supplier or a Aicaued 
contractor for detaikd mammadations. Follow Federal. state. end local regulations. 
OSHA Deaiguatluus 
LiSt&aSfUlAi?Canuminwr (29 CFR 1910.1ooo subpart 2) 
EPA Dealgnatlous 
Listed as RCRA Hazardous WasteNo. U169 (40 CFR 26133) 
Listed as a CERCLA Haxardous Substance* (40 CFR 3024). Reportable Quantity (RQ): loo0 lb (454 kg) [*per CWA, 4311(b)(4) and 
307(a); and RCRA, 83001] 
Listed s a SARA Extremely Haxardous Substance (40 CFR 355). Threshold Planning Quantity (TFQ): 10000 lb 

Goggkat Always wear ptukctive eyegksses or chatid safety goggles. Where splsshing of niuobenxene is possible, wear a full face 
shield. Follow OSHA eye- and face-protection regulstions (29 CFR 1910.133). Rasplraturt Wear a NIOSH-approved respirator per - 
Geniumrefemnce 88 for the maximum-use amcumations and/or exposwe limits cited in section 2 Follow OSHA respirator regulations 
(29 CFR 1910.134). For emergency or norxoutine operations (lealu or cluning reactor vessels and storage unks). wear an SCBA. 
Wamingt Air-pt&yittg respirators will not protect workers in oxygen-deficient atmospheres. Other: Wear impervious gloves. boots, 
apruns, and gauntlets to prevent any contact of ttiuobenmne with your skin. Ventilation: Install and operate general ad local maximum- 
explosiou-proof vet&at&m systems powafnl enough to maintain airborne antcatuations of this material below the OSHA PBL standard 
dtedintectionZLocaiuhaustvartilruionispreiemdbeuuseitpmmtsdirpasionofchecantrrminantintothegenaalworkareaby . . 
eimunating it at its so~llcc Consult the latest edition of Genium refaencc 103 for detailed mcoromendatkms. Safety Stations: Make 
anergcncy eyewash stations, safety/qtnckdrench showers, and washing faoili& available in work areas. Cuutamlttrted Equlpmetttt 
~tlensesposeasptdalhatard;softlarresmsy~b~~~~~lbnxsamcencnuerh+m.Donotwear~tlcrrw;sin~y 
wk m Remove contaminated clothing and launder it before wearing it again; clean this material from your shoes and equipment. 
Commentat The health effectsof ttitmbcnxette are so dangetous that parsons exposed to it should be periodically instructed in safe- 
hancnmg procedures and in recognizing the symptoms of developing cyanosis (see sect. 6). Practice good personal hygiene; always wash 
thoroughly after using this mate&d and hefore eating, d&king. smoking, using the toilet, or applying cosmetics. Keep it off your clothing 
and esuipncnt. Avoid transfaring it froln your hands tu your mouth while eating. drink& or smoking. Do rwf eat. drink, or smoke in work 

weals (see sect. 5) and sources of heat or ignition. Protect these containers horn physical damage; shiild them from direct sunlight. 
Engineering Contruls: Ekcuically gruund and bond all containers and equipment used in shipping. receiving, or sampling operations in 
ProduCtiOn or storage areas to prevent static sparks. 

Trattsputtation Data (49 CFR 172.101-2) 
DOT Shipping Name: Nittuhenzne, Liquid 
DOT Hurard Ciasxt poison B 
DOT ID No.: UN1 662 

IMO Shipping Xame: Nitrobcnzcnc 
IMO Hazard Class: 6.1 
IMO Label: Poison 
IMDG Packaging Group: 11 

R 173.345 

.^ 
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Genium Publishing Corporation . *~fy!g$!g~&*‘, 

1991 OSHA PEL 199293ACGmTLVs 
84XTW&2Sppllt(I7Otttglm3 Twk50ppm(339lu@w) 
1990 IDLH LeveI !rIEL2oopptn(I357Ilt@llq 
SOOppm . 

1990NI0sEREL 
1990 DPG (Germany) MAX 
TW~5Oppttl(34StUghd) 

NIOSH-x crreiaogal 
LitttitofQpuuiatiwrO.4ppm ?i2izEmb-~~- 

. ~~<2lx 
PcakExpommI.imiC1ooppt&3omin 
average due. 4khift 

I Surface Teaskn: 31.74 dy&m at ti ‘F <ro ‘c) 
viscadty:o.84cPun=F(25~ 

Odor Thr&toHt 47 to71 ppm @aor wa&ttg~@opertia~sinceolfa&y fatigue 
is -kI 

Refractiia Imkxt 150334rt 68 ‘p (20 ‘C) 
Mokcukr We@& 165.82 

Eva~RPfa:OS&~attnT(25*C) 
SahtraMVapor~(Afrr O#751b/ftsorL2kg/tr?):0.0811b~or1296kg/tt? 

Appcp~ncc and Odor: Colcdess @aid witb aa uher.iike cdor. 

some controversy regsrding human car&~ gaicity because even thuugh there is an inaascd number of cancers of the skin c&n, lttng. 
urogenital m and iympho-sarcomas; the dry cluning workas studied wue also eslposcd 0 other chemicals. Summary of Rlsksz Perchbro. 
ethylene is stored in the fatty tissue and sbwly metabolized with the bss of c&rim. ‘I’% half-life of its urinsry metabolite (trichloroacetic acid) 
is 144 LOWS. pcrchloroethylene exerts the majority of its toxicity on the cettti nervous system causing symptoms ranging fern light- 
headedness rind slight ‘inebriation’ to uttco~~busness. Liver damage is possii after severe acute a minor lcnn-term exuosure. It has a 



Listed as a RCRA Hazsrcbtts Waste (40 CFR 26133): No. U210 
Listed ss 8 CERCIAHzadousSubstan~ (4OcFR3024)z &tslRcpottsbk 

Quantity (RQ), 100 lb (45.4 kg) [*per CWA See 307 (a)) 
SARA Exaemcly Hszdrdous subsuna (40 CFR 355). TK& Not listui 
ListedurSARAToxicChemial(40CI;R372.65) 

Goggles: Wur a fsedicld (8 inch minimum) pa OS&IA eye- and w reg&iotts (29 CFR 1910.133). Because ountact lens use in 

u lhe lowest prseticd kvd. chskstabniza kvels ffapatuy 8nd venuk6on 
nonths.Insrilll~Pirdryerinvartiinesms~~etanbtopmentmobPne 

eLq+yot (8ir v&city~ smtic prcssos 8ir valve) at least every 3 
wmkaung the tsnk and contsminsting or discoloring 

its contents. Purge sll tsnks b&on dng for repsits cr cieanup. Build a kzt:ge tanks crrpshle of containing sll the liquid. Ground 
do to prevatt static &&city- Administrative Controls: coasida prep-t aod paiodic mbdical exams of aposed workas that 
mphasize liver. kidney, and -0~ system fimction, snd ths skin- Alcoholism may be 8 pdkpiXtg fsctor. 

I 

DOT Shlpplttg N-&e: Tetr&hnoethylene 
TrmqortatlottData (496FR172.lOl) 

DOT Hazard Class: 6.1 
l’a&a$ng AuthorlntUons Quantity Litnkatiom 

1D No.: UN1897 
a) Exceptions: 173.153 a) Passenger Aircraft or Railcart 60 L 

DOT Packlng Group: III 
b) Non-bulk Pacltnglrrg: 173.203 
c) Bulk Packagktg: 173241 

b) Cargo Aircraft Only: 220 L 

)OT Label: Keep away &om food 
Vesstl Stowage Requirements 

$ecial Rodsions (172.102): N36.Tl 
a) Vessel Stowage: A 
b) Other: 40 



Genium Publishing Corporation 
1145 catalyn Sttuet ‘_. 

Material Safety Data Sheets Collection: 

p!i~355 

Issued: 9/80 Revision: C, .11/90 ’ 

l989OSEAPEL(?skiIl) 1990-91 ACGIH =V (Skin) l98SNIOSHREL 
8-br TWAz 5 ppm, 19 mg/m’ TWA: 5 ppm, 19 mgtm) TWA:sppql9mghn) 

l985-86 Toxkity DaEar 

cesing:UdPPm.60~ 
Mammal,itblation,LC :74mghn’ 
Rat, or& ID,,,: 317 m#&; toxic cffccts include ; 

l9s7IDLHLevet 
2?bm 

hch8vorW Ehsngcs (imihisions ix effect ou 
seixtl%~~) 

Rabbi& eye, TC,,: 5 mg pmdttces severe 

Vttpor Premuru: 03513 mm Hg at 77 P (25 ‘C) 
1 

Mokuku Weight: 
Water Solttbility: g dissolves in 

94.11 
about 15 ml Ha0 

vkco6Ry: 12.7 cmip&e at 64.9 ‘F (18.3 ‘c) 

CBA) with 8 full facepiece 
control mathods. water 

porcnWlyaxplosivemactionoccurswithformaW@q 
In goned, phenol is incompdF~mp8tiw~&~; rgents and Ijsioqus. ~+q@tes aiodbn and prytcim. A 

ynxmmNmc aad, sodnun tumte + heat, and ahtmmum 
chkxide + nimmcthane (at 110 *C/l00 bar). A viole#mactiou occurs with butadiatr;sodiumttitrite + kifiuotoacetic acid, and aluminum 
chlmide + nitrobcnzenc at 248 -F (120 ‘C). Combining phenol with mineral o+ziug acids results in ft; with acetaldeltyde results in violent 
candeosation;with~~s~tsinkeatgcncntionandviolmtpol withcalcimhypocbloritet~~~ltsinmcxothermic~sction 
~uciPg~~c~w~h~yj~;~dthai~~l~hhg~g~~.Hotpb~l~~~~~~ym~ 
mcludiug alurttinum, kad, magt&um, uud tint Ruactiott with tbuse materials causes pbcnol to discolor. 
Codtiom to Avoid: Avoid heating &cnol above 122 ‘F 00 ‘CL 

~rChogatkityt The NIP, I ARC, and OSHA do not Jist phmol as 8 carcinogen. Although no spccifii e~idcncc of human cancer exists, its 
=mittty@cii to mice emphasizes the need for pmcautiou what handling this mater% Pbeuol also cae human mutations (gatetic changes). 
S~mmrvp d Risks Phenol is a general protoplasmic poison that is corrosive to arty living tissue it contacts. Toxicity most likely rtsttlts from 
damal (skin) contact or ingestion. Skin absorption occurs readily with a rapid onset of symptoms or death (within 30 mitt to several hours). 
Contact with eyes may cause severe damage aod blindoesa. fagcation of 1 g may be fatal- Although phmof is itritating to the mspimtory tract, due 
to its low volatility and good warning propcrtics. inhalation is typically kss of 8 coneem. Chronic toxic effects am uncommon, but may include 
digestive disturbances, neurological disorders, skin rash (dermatitis), and liva and kidney damage. 
Medical Conditions Aggravated by Long-Term Exposure: Individuals with chronic respiratory disorders, prc-cxisting skin disorders, 
convulsive disorders, or kidney or liver abnormalities may be at increased risk from phenol exposure. 
Target Organst Liver, kidneys, nervous system, and slain. 
PrblTy Entry Rontes: Skin absorption,. eye contact, ingestion, and inhalation. 
Acute Effects: Skin contact results in wh~tc, wrin!&d discoloration, followed by a scvcre burn or systemic poisoning if removed improperly. 



No. 355 Phenol 1lS’O 

- 

thiemp~cattralnuvoussystem(cNq, hepati~retttil,and 
dete+edinmrioeiufsceorconjugatcdfoms.TheACGIH 

DOT ~ppl Nmrp Data (49 CFR l=.lW JW 

DOT Ha&& $ob B 
ID No.: UN1671 

g$pPP~g~~~ 

* 
DOT Label: Poison 

ID No.: UN1671 

DOT Packaging ~ceptions: 173.364 
IMO Label: poison 

DOT Packaging Requirements: 173.369 
IMDG Packngfng Group: II 

y4pf$-*- R~atnccsz 1.2-~2.15.19,23,24,26,31.34.37,38,59,73.79,84.85,89,100,101.I~. 124.126. X27.132,133,136.138-140,143.146. 
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Genium Publishing Corporation 
Matedal Safefy Data Sheets Collection: 

OneGchmPia& 8chenectaav.w,ni&$) ‘bSA ? Sheet No. 683 
Polychlorinated Biphenyls (PCBs) 

I Issued: IV88 Revision: A, 9192 

L991 OSHA PELS, skin 
B-hr TWA (ChIorodiphenyL 42% chkuine): 1 mdm) 
B-hr TWA (Cblorodip~l, 54% chlorine): 05 mdmf 
1990 DFG (Genna~~y) MAIC, Dqer of chltmemAbsorptkn 
IWA (ChIorcdiphatyI, 42% chIori& 0.1 ppm (1 mgld) 
htegory m SubsuubMs with systank effects, onset of effect > 2 hr 
half-life > shift length (strongIy cumuktive) 

ihott-termLevel: lppt&30mit&8vrx8genIt& lpashift 
[WA (ChIorodiphatyI, 54% &lotioe): 0.05 ppm (0-s m&J) 
hegory IE (see shove) 
ihort-tam Level: 05 ppm. 30 min., 8vasge valw 1 pir shift 

.w 
gastiort prodttced e&co on newborn (stillbinh; live birth 
indexi viabiIity index). 

1990M0sxREL 
TWA (Chl~atyl, 42% chknine): 0.001 mg/tx? 
TWA (chlaodiphenyt 54% dtkrine): 0.001 mg/m’ 

199293 ACGIH TLVs, Skin l 

TWA (ChIorodiphaty~ 42% chkrine): 1 ‘&/II? 
TWA (ChIomdiph~yI, 54% chktitwk 05 tttghn’ 

: Low solobUy (0.007 to 5.9 mg/L) 
: Most commott orgutic solvatrs, oils. end fae 

emgIycerolatxigIycols. 

JrtInguIshing Media: Use extinguishing media suit&k to the sunounding fne. Used@ chunk& foam, carbon dioxide (cch), or wstef spray. 
later spray may be ine&ctive. Use water spray co oool firuxposad cootsinus or uaasfotmas. Do not scutcr PC& with high-pressure water 
reams. Unusual Fire or Explosion Haz&st Combustion pmducts (hydrogen chloride. phosgate. polycbl~rinated diibans. and fprrw) 
:e more hazardous than the PCBs themseIv~. Spedal Flre-fIghting Ptwxdores: Because fire may produce toxic themrat timposition 
roducts. wea a seIfcosrtair& breathing qparams (SCBA) with a fuII facepiece operated in pressure demand or positive+wswe mod& Ap- 
roach fue from upwind to woid highly to& -itIon products. Struenppl fgeftghter’s protective clothing will provide Iimifed pmteotion. 
‘0 not release runoff from fire atttrol methods to sewers or waterways. Dike for later disposal. 
Flash poinu shown arc a range for vadw PC&. Some folmJ do net have fiash points. 

e~tid~~~~~:lit~~~~ i.<:..,:. .‘, ,~~~~:~~~~~~~l~,‘,,.~~.~:.. ‘. .:. : ,: “‘- :_ 
. . .._.... I.....<.,.. . . ,.... ,.. ,... ..,., . . . . . . . . . . . .,,,. ,..,.,., _. .: : : : :.:::.; : ,., 

tability/Polymerkation: PC& are very stable ma& but are subject to photodechlorination when exposed to sunlight or W (spectrai region 
aove 290 nanometers). Hazardous poIyme&&n C~IX)~OCCU~. Chemical IncompntIbillties: FCBs are chemically inert and resistant to 
nidation. acids. and bases. Condiliotts to AvoId: Avoid heat and ignition SOUXCS. 
hrardous Products Of Decomposition: *rmd oxi&he decomPosition [1112-1202 ‘F (600450 l C)] of PCBs can ptuduc~ hlighly toxic 
zivatives. including poiychlorinated &~p~a~oxins @CD&& polychlorinated dibenzofum (PCDFs). hydrogen chloride phosgene and 
lhcr irritants. 



NO. 683 Polychlotinated Biphcnyls @CBS) 9192 
see t i(j&$&;, g@~l~~z;af&:,:.,J)g~ .: ._ :, .’ . c: i’.2: ‘:‘. :: )’ -4: ‘r .” :..,. : .,. .,* ‘,.,’ ‘. ., y . :,:>:,>.; . . . . ::. ,;...A.,,;,. ,: ,.: \‘.::..y;‘, :1 ,,‘,A. :, . :,,, .::‘,‘:f.<+“:. .::y;:: 

Carcinogenfdty: The IARCP‘) and NTPu* lii FCBS ss M LARC &abk & 
.*...#$.y::,: ..,., ., : .,... J.. . . ; .‘$ ),, . !. ,, ,,:,, ,.,::.; :::,:, ,, > $$fgg&$;;~ 

(ovaall evaluation is * liiitcd humsn *, suffictit 
n&nil data\ and H’I? anticipated camiftoxa reauectiveiv. Summon of Rkksz PCBs am uotant liver toxins that can be absorbed through 

manolyloaaha~ealsob&n~~aoutea;poutrc ChronleEflectsRep&dexpoktoEBsanause chi&kqrcdMaa;swellin& 
drvneas. thkkdn~ and dakmh~ of the akin and naikz swelim~ and bar&~! of the eyes, and exoeasive eye dis&srg~ distinctiie hair follicle% 
gimo~tin~~~~S;~iolsymptomsinCkrding~~~.depesskpr.#IvousmsJ. numbiiess of the extremities. and 
pint and muscle prin; liver enlargeme@ mensrnul changes in wow and ctnonic bmnd6tis. Cancer, primarily liver. is dso P possible result of 
exposure, but data is inconclusive. 
FIRST AID Eyeat Do not allow victim to Lb or keep eyes tightly shot Rinsing T with medical oil (olive, mine& iniily may remove PCB 
and halt irritation bet&r than watar rinsing alone. Gently lift eyelids ud florh&nmaha@y and continuoasly 5th fkcding amounts of water until 
IS- to an emagmcy medical facility. Consult a physkian immcdiuey. Sltbtt Q&My remove contammatad &thing. Rinse with flooding 
amom~ts of +a for at least 15 min. Wtsh exposal area with soap and water. M&t@ soap andwatar warfigs ore nacessary. Avoid the USC of 
organic solvents to clean the skin. Foi reddened a bliitared slrin. cams& a phyaicia% UaUont Ranoveexpoacdpasontofreshairandsupport 
breatblng as needed. Ingestbat In moat cases, accidenti PCB ingestion will nut be remgded until long afta vomiting would be of any value. 
Neva give mything by n@th to an unconscious or convulsing pason. Vomiting of tbc pure a&tana may eanse sapldon. Consult a physic& 
Note to PhyaicW Moni~ padents for increased hcpatic enzymes, chloroacne, and eye, gahntestinal, and neufologic symptoms listed above. 
Diagnostic teats include blood ieveIs of PCBs and altered liver enzymes. 

. . . . . ..~~. . . x.. . . . . . . . . ~:~;. . . . . . . ,...,. .< ,,.... ;.. S&i@jj@&~ Llli:@&k ,,L &e&I), . . . . . ,. 
R ,..... 9 ..C.... ..,........ t. 

, p~()@&z;~ ::~;:yf$.y: : II~~.“~~~~~~~~:~~~~~.~~~~:.i49”~~;:is;~~~, ..: ‘., . . ‘..:.:$$&g:;~<:* 
..&+!$ r:$.*.i.. ..~~~.~.~~~~~.,~~~~~~~:~.~~. h... .:Y?. f . . . . . 1:*.: .: . :: ,* : . 

,, .j,~~i~,.+~$ 
.::< ..&&%& 

SpilyLcrrlr: Not@ safety personnel, evacuate all u~iecasary per&m& provide adequate vet&a&n, and isolate hazard area. Cleanup -Mel 
shonldprotbcr~~rrpar~uionud~oreycconuct.ForsmJlrpias.trLeppwithsmd~othaaoncombas~lenutaialmdplaoeinto 
~~ntainas f;or hta &poaaL Fa laga apills, dike far w of spill to contain for lptn dispo& 
1910.120). En~front~~~~tal Transport: PCBs have been shown to m 

IWow applicabk GSHA regulations (29 CPR 

Cl.278 ppmB6 hr. 
significantly in aquatic organisms. Ecotoxicity: Bluegill, TLmz 

Mallard Duck. I.Ds 2000 ppm. Envlroamental Degradation: In general, the parsistence of PCBs increases with an inueaae 
degree of chlorination. Soil AbsorptlonlMobillty: PCBs PC tightly absorbed in soil and generally do not leach signif~~tly in most aqueous soil 
systems. Howeva. in the pmsence of organic solvenu. PCBs may leach r&idly through the aoil. VolatiEzation of PCBs from soil may be slow. bat 
DVQ time may be signifiam Dkposak Approved PCB disposal methods include: incinaation with scrubbing, hiih-effkia~cy boilas. landfi& an! 
EPA-approved me arsposol methods. Each dispozal method has various nit&a. Contact your supplia QT a lica~& contractor for detailed 
recommendations. Fdlow lpplicable Federal, state, and local regulations. 
EPA DesbtnaUons 
RCRA Haiardous Waste (40 CFR 261.33): Not listed 
SARA Extremely Hazadous Substance (40 CFR 355): Not listed 
ktduaSARAToxkChemial(4OcRz37262) 

fl$fgyg . tammant (29 CFR 1910.1000. Table 2-l-A) 

bsted as a =cLA I-hzadms Substanm* (40 Cl% 3024): Fii Repenable Qua&y (IQ). 1 lb (0.454 kg) [’ pa CX’A, Sec. 31 l(b)(4) 
and 307(a)] 

Secti*n:~~,s~~~~~~~~~~~~D:~.~~~ I._ ., : ,:’ ‘,“. ‘. 

Goggles: Wear prot&ve eyeglasses or chemii safety goggles, per OSHA eye- a$ face-pm&n ~gulstions (29 CFR 1910.133). BCCEUSC 
zmtact lens use in induahy is conaover@al, establish your own policy. Resplratort Seek profeaaional advice prior to raspirator selection and us% 
Follow OSHA respimorreguluium (29 CFR 1910.134) and. if necdury, wear a MS~OSIhppyed respintor. Select rcspiaor based on il 
Nitability to provide adequate worker protection for given working conditions, level of,hbome mntammation, and prcsexe of sufiicient OXygetL 
Minimum w protection should include a con&ii dust-fiunwnist and organic vapr cartridge or canister or air-sqplied, dependhg 
qon the situation. For emergency cm mmouain~ opauions (ckaning apii. reacra vesaals, a storage tanks)), wem an SCBA. Wmningl Air- 
~ut#jhg resphztorsdo notprotect uvfkirs in oqgen-&tjicie~ amospheres. Ifrcs@awrs se ascd OSHA ra@res a wtiaen respirabny pmttic- 
ion progmm that inclndes u-&xsc medical mrtificuion, mini& hteating. paiods envim~~ental monimring. mai- inspeuba cllXining 
uad convenient. sanitary storage ateas. Other: Wear chanically protective gloves, boots, aprons. a& gauntkts to prevent sll skin contsa Butyl 
ubbcr. neoprene, Teflon, and tluomcarhon rubber have break through times greater than 8 hrs. Ventilation: Provide general and local exhaust 
mnuition systems to maintain airborne amcenoll6ons below the OSHA PBL (Sec. 2). Local exhaust ventilation is preferred because it prevents 
xmminant dispersion into the work area by controlrmg it a~ its somcdm Safety Stations: Make available in the work area emergency eyewash 
Xations, safety/quick-drench showers, and washing facilities. Contaminated Equlpmant: Separate contaminated work clothes from SIIW clothes 
mcl launder before ~QIJ~. Segregate contaminated clothing in such a 

. quality assurance to uartsur 
manna so that there is no tlii amtact by laundry pusonnel. Implement 

the completeness of the ckaniig pnwclmtr Remove this matarial from your ahoca and clean PPE. Comments: 

~ecti@ @$@&i&~ p~&jtio~s ghd ,commen& .f.t:, ,_ . . . . . . . L 
[torage Rqulrements: Store in aclosed, labelled. con&r in a w&&ted area with a&&ate air pollution control equipmenr Engineering 
-ontrolr: To reduce potential health haza&, use sufficient dilution or local exhaust ventilstion to control airborne contaminants snd to maintain 
anccnrrations at the lowest practical level. Admlnktratlve Controls: Inform employ- of the advene health effects associated wirh PCBs. Liti 
cw to PCB work areas to authorized paao~el. Consider prep1 account and paiodic medical examinjuions with emphasis on the skin, liver. 
ung. and reproductive system. Monitor PCB blood levels. Consider possible effects on the fetus. Keep medical records for the entire length of 
mployment and for the following 30 yrs. 
)OT Shipping Name: Polychlorinatad biphanyls 

Transportation Data (49 CFR X72.101) 

)oT Hazard Claaaz g 
Packaging Authorlzatlom Quantity Llmitations 

D No.: UN2315 
a) ExceptIons: 173.155 a) Passenger Aircraft or Railcar: 100 

)GT Pocklng Group: II 
b) Non-bulk Paclcaglng: 173.202 b) Cargo Alrcraft Only: 220 L 

)OT Lubel: CLASS 9 
c) Bulk Packaging: 173.241 Vessel Stowage Requirements 

;PeCial Provisions (172.102): 9. N81 
a) vessel Stowage: A 
b) Other: 34 

. 

i 
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Genium Publishing Corporation 

!MaWady,l’jY 123044690 USA 

Maferid Safety Data Sheets Collection: 
yte~ke~~34 - . 

APpcslrnce8ttdOdorOdorkyeRowaystakwirhaverybittextaste. 
.A. . . . . . ..,.._. ~~~~~~~~D~~~~~~~ ~~~~~~: :).$I; $.$;: 1::: .,,: ..,, ;:i’ .,::‘, .I .,: . . :j’Z . . . . . . . . . .._. . A... :.,.,,,,.,,., . . . . . :.::. : ‘/ : 1” .(, :; ,.., ?: ,.:,., ~..i.-,::?.:.$. y’ 

‘.,. .:- : : i..;:.:.:.: <.:.:.:.:s,:< . . . . *t:~.~~,.:.:~~.:.‘. _ ‘...:.:.:.:,(ci .,.. < 1 . . . . . . . . . . . . . . . . . . . :... . . . . . . . . ..(. ,: :.: . . . .j : ..:, ): .,.. 
. . . . ,. ,:.., :.... : ; .’ ” _.,.:.. 

Flash PoIntz 302 ‘F (150 T) 1 Auto@&ion Taaperatnre: 92 T (300 ‘C) 
*L: N&m .~~...~.j;joncrrpoMd 

~M~A~mBccnrbustiblcIiquid~Adruif;~CYql~aSO~&SCmi-OOiid).FightfitCWithwOtQ~y,fogt 
afoanLDonotusaasbatdioxidtahalogcsrrtsd~gcptr. 

umsud phr or Eqsloskn - Explosiva dewpxition is likdy if piaic acid beannes involved in firu 
SpccinlFirt-ligh~ProocdonaBecausefinrnayprodoce~tbuma~~ 
@CBA) with afuUupw 

” pducts,waraselfunuahrlsdbreathing~ 
* opamdin~apositivc-ptsrme mbdc.Fi~finfranrsf~rwsyrjpossible.~mrJssvctiaein 

crrgo=wuI(? ~nozzl~orranrnnedhoseholdcrs;if~~~~wirbdnwEiomrrumdletfirrbumT)onotr~~e~ff~fire 
~latetho&tosewu3orwuaw8ys:dikeforproperdiqm6al 
s~~~~~~~~~~~~~~:: ;;; : ;, .:; j: ‘I.,: ,.. j$&.$ ;.:.;<:,, .,. . : “‘.‘: . . . . 
. . . . . . :.. . . . . . . . . I ..,...... .+&$& .~ . . .._. ..:< . . . i.::.: : . . . . %v. ..,...,,,_. >. v... .* . . . . . . .s.,. . . . . ‘:.. ..- .._. 5. 

,, .:~ .., ,. !. . . . . . . 
” -.,.::.::: .;, ,+‘A? ‘~:..‘..~~ . . . . .._ .:.,.: :;+, ; . . ‘,. _., :,)..:,,..,.... +.,::: ..:, . . 

S~bU@W~ttz Pick acid is highly unstable and capable of axpbsive -ition. It becomes increasingly shock; heat, mtd Sction 
s~~ear~~moisQ1Ic.piQic~~uldbcLscptwcf(uitut1~widlw~)~~pIIpQses.~~popymQizadoncrmrot~. 
cbcmlcrrlxncutnpBtlbiutit.uInchl&~~geluin.uroninm 
BfLtCMi&pGOd),8IltB& 

pacMaue (foms powaful axplosive). 8lumhnarn +wata(ignitt?s 
~(~~nltrsodr~~pknotxplrsta.dts;mctrlsincludingcoppa,lepd~zinc 

[conodcsthe~~a~rhodr-oensirivcmarllicnlrs);~~oxidinblcmrteriatSSnlrsrrcmore~~~~tivethinpiaic~iuelf. 
~ndltloas to-AWcl: Exposmeto hut, ignition ~~inaomprtiblts.DonosPnowpiaicrcidtodryoutor runsininamtactwithmetaLs. 
kmmlous Products of Decinnposltlon: Thamal oxidative decomposition of picric acid can produce toxic nitrogen oxide (No3 gases. 
s~~~~~~~~~r~~~~r~D~~ : ., ., : :. . . . .., 

hhogenklty: The IARC.(lu) NTP.(‘@ and OSHA(la) do not list pi&c xid’as a c&nogen. Summary of Risks: Pick acid is irritating to the 
kin and can result in damatiris. sensitized individuals showed damuitis at lower ccmccntrations than those who developed systemic poisoning; 
ndicatiI@ that dtsmsii or adaption reactions may occur. S~SKUII~C poisoning results from inhalation, inge&ctn and skin abpolptjoh Heavy 

:xposllrtr can caus yellow staining (not jaundice) of the skin and conjunaiva along with ‘yellow vision’, and blood. liver. and kidney damage. 
Htdkd Conditions Aggravated by Lang-Tam Exposure: Skin, bIood. liver. and kidney disorders. Target Organs: Eyes, skin, blood, liver, 
md kidneys. Primmy Entry Routts: Inhalation, ingestion. skin and eye contact/absorption. Acute Effects: Dust and furnts can cause eye irritation 
tnd anneal injury may result from solution splashes. Systemic poisoning via inhalation, ingestion, or skin absorption can cause headache, dizziness. 
nausea. vomiting, diarrhea, and abdominal pain Heavy exposures CM cause red blood cell destruction resulting in... con1inue on nen p&p 



No.534 Picric Acid 1193 

Section 6. Health Hazard Data, continued 
hematuria (dark red urine due to broken RBC’s). bemotrhagic kidney inllammation and lesions with decreased or ceased urinalion. actt& heprtitk 

convulsio& coma, and death. Ingestion of 116 2 grams h& caused severe poisoning. Chronic Eflects: Dcrmstitis charaetaized by swelling. 
papules. vesiclq peeliig and scaling. The face is usually involved, especially around the eyes and sides of the nose. 
FIRST AID Eyes: Do not allow victim m rub or kesp eyes tightly shut. Gently lift eyelids and tlesh iqmudistely ud amtinuously with flooding 
amounts of water until m to an emerguwy medical fa&ity. Gmsult a physician itnmcdiately. Skin: Qvicuy remove contaminated Clothing 
(clean or dispose of utefully-picric acid is explosive, eqecially when dry!). Rinse with flooding smounts of water for at lesst 15 min. Wash 
exposed area with soap and water. Fur reddened or blistemd skin, consult a physician. Inhalation: Remove exposed person to fresh air and support 
breathing as needed. Ingestlont Never give anything by mouth to an unconscious or convulsing person. Con&t a poison control center. Unless 
othenvke a&is4 have that COlLICiOY audaierr pason drink 1 m 2 glasses of water to dilute. Do not induce vomiting. 
Note to Phyaklana: P&antic acid in the mine is indiative ofoxposwe. 

Section 7. Spill, Lealc;Wd DisP;bsal ProcedtiGs 
SpllVLeakr Notify safeq peruarneL isolate and ventilate m deny entry and stay upwind. Shut off all ignition souw. Cleanup persomwl should 
protect against exposme and be aware of piaic acids explosive apabilitk Wtt spill before attempting to pick up. Never swoop or vacuum dry 
mataial. Wet down spill and absorb with sodium bicarbonate a sand-soda ash mixture (90: 10 mixture). Carefully scoop into glass contamers (make 
sure mat&al contains at least 10% water) for reclamation or disposal. Large spills may need the attention of explosives experts. Revem entry into 
mw~s. drains, and wmays. Pollow applicable OSBA regulations (29 CPR 1910.120). Ecotoxicity Values: Rainbow mt (S&to guirdueri). 
Lc, = 109.6 mg/lJ96 h, American oysters (Crmortreo Ggieicu). l.Cru = 254.9 mg/IJll hr. Bluegill (Lepumis -o&r& ICm = 193 mg/L/ 
24 hr. Environmental Ikgrodatlon: In wawr. pietic rcid may an&go direct pbotolysia to picramii acid in alkaline but not acidic watera. It is not 
smed to bioaawmolatc With a pKa of 038. picric acid is expected to exist largely in the anionic form and therefore atmuspheric partitioning is 
sot expected to occur. In soil. it is not expacted to volatilize and absotption to soil or leaching apabilities annot be predicted. It appears to be 
resistant to aerobic degradation. D-1: If disposing of piuric rid contained in a jsv. gently tilt bottle to see if aysuls roll over each other. If they 
10, the add is dry and capable of explosion-contact persaonel trained in explosives. Dried ctystals may also be present within threads of screw top 
xmsiners and mt a debmatioa hazard when opening container. Small amounts of picric scid may be disposed of by diluting to at least 2000 
spm and flushing down the drain with flooding amounts of water (only if your facility is connected to a municipal sewage system). Controlled 
ncineration in arotary-kiln &+ramr equipped with particulate abatement and wet scrubber devices or deliberate detonation using a detonator or 
rooster explosive (mr treat a large amount at one time) are other possible methods. Contact your supplier or a licensed contractor for detailed 
lecommendations. Follow applicable Federal, state. and local regulations. 
SPA Designations 
iMtA hmmdy Hazardous Substantze (40 CFR 355): Not listed 

OSHA Designations 

isted as a SARA Toxic CbaGcal(40 CFR 37265) 
Listed as an Air Contaminaut (29 CFR 1910.1000. Table Z-1-A) ., 

Ated u a RCRA Hazardous Wssta (40 CFR 261.23): No. DOO3. Characteristic of Reactivity 
e * isted”ulllisttdHaxudouswastc.~ 

0.100 lb (45.4 kg) [* per RCRA, Set 3001) 
of React%ty” as a CERCLA Haxardous Substance* (40 CFR 302.4): Final Reportable Quantity 

- . 
Zoggles: Wear luotective eyeglasses or safety goggles.par OSHA eye- and face-protection regulations (29 CFR 1910.133). Because contact lens 
ise in industq is controversial, atablish your own policy. Reaplratoc Seek professional advice prior to respirator selection and use. Follow OSHA 
espiramr regulations (29 Cl% 1910.134) and, if neassary, wear a MSHA/NIOSH-approved rtspiracor. For c 0.5 mg/m3. use dust and mist (D&M) 
@rator. For < 1 mg/m3. use any D&M respirator except single-use and quarter-mssk respirators. For c 25 mg/ms. use any pow-4 air-purifying 
aspirator with a D&M filter or any supplied-air respirator (SAR) opaated in continuous-flow mode. For < 5 mg/m3. use any air purifying. fuli 
SCepiwe respirator with a bigh-&iciency particulate ffiter. For < 100 mg/m’). use any SAR opaated in pressuredunand or positive-pressure mode. 
br ~n~g~lcy a txmoutine optdons (deaning spills reaaur vessels. or smragc tanks). wear an SCBA. Watning.' Air-pwjfLing rupiraors do 
Of protecl workm in oqgendefd atmosphews. If respirators are us4 OSHA requires a w&en respiratory protection program that include.5 
t leasr medicalcernf&ttiO~ trainin& fit-testing. periodicenviron matnl monitoring. maintenace. inspection. cleaning, snd convenient sanitary 
wage areas. Othtr: Wear cbmtically pmtective m hoop w a& gauntlets to prevent skin conuet. Ventllation: Provide genersl and 
bal edmust ventilation systems to maim& &tie ooncenuations below the OSHA PEL (Sec. 2 ). LocaI exhaust ventilation is preferred because 
prevents contaminant dbpersii into the work area by amaolRng it at its source.Ctss) Saftty Stations: Mske available in the work area emergency 
yewash stations, safety~quickdmnch showers, and washiig -ties. Contaminated Equipmtnt: Separate contsminated work clothes from street 
lothes and launder before reuse. Remove picric rcid loran year shoes and clean PPE. Comments: Never eat, drink, OT smoke in work areas. 
m&t good pasonal hygiene afm using this mat&al, upedplly before eating, drinking. smoking. using the toilet. or spplying cosmetics. 
~~i~,~~~~~~~~.~~~~~ti~~~ and comtiM@ :‘: ., 

-agehIandllng Requlremenu: Store in glrrs nol maal amtabas @iaic~d~murl)ud~lwrwlopsbefo~~ing.Ksepina 
xoL dry, well-vent&ted area away &om ignition so- awl incompatibles. Store in as small a quantity as possible and keep moist (at least 10% 
‘arer-chedr pahiicdly). Ouaidt or det&ed storage is prtfcrrqi. Do nof store on concrete flcms (can fona explosive cdcium picrate). Enginttp 
lg Controls: To reduce potential health hazax& use sufficient dilution or local exhaust ventihim to control airborne contaminants and to 
IGnain coneemrations at the lowest pmui~al level. Enclose all p mcesses and employ automatic/mechanical handling techniiues and wet methods 
here possible. Administrative Controls: Consider pteplacMlent and periodic medical exams of exposed worktrs with emphasis on the skin. liver 
iood and kidneys. 

Trenspor&tion Data (49 CFR 172.101) 
OT Shipping Name: Picric Acid (> I 046 watcl) 
DT Hamrd Class: 4.1 

Packaging Autborlxations 

) No.: NAlW 
a) Exceptlons: None 

-- 
OT Packing Group: I 

b) Non-bulk Packaaine: 173.211 

UT Label: Flammable solid 
C) Bulk Packaging:-None 

MaI Pro&ions (172.102): A19. A20. N41 

Quantity Limitations 
a) Passenger Aircraft or Railcar: Forbidden 
b) Care0 Alrcraft Onlv: Forbidden 
Vtsstl Stowage Requirements 
a) Vessel Stowage: D 
b) Other: - 
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Material Safety Data Sheet 
Genium Publishing Corporation 

1145 catalyn street 
Schenectady, NY X503-1836 USA 

618) 377~8855 

I%1 
p:o 
lR9 
PPE* Not Pound 

+ Cwmt (198586) ACGM TLV for silver dust rmd fume. 

+* Current (1985-86) &GM TLV for soluble silver oompounds imd 0SHA 
cxpawclimif 

TWAO.Olmgh+ 

p: Aatyiarcmdsilvuformaninsofrible,uplrjsirepcetylide. IfsiivcristrcaWwitbnitric 
acid in the pztscncc of ethyl alcohol, sihwrfulm&te may be formed, which can be de?matcd. 
Ethyknimimfonnscxplosiveoompoundswithsilver. Finclydividcdsikrarrd hydmgcnpuoxidcsolutionsmaycxpbk. 
This matuial is incompatible v&h oxalic and tam+ acid. Ammonia plus silver may form explosive compounds. 
Bmnmzide cxpWes on contact with silver foil. 



No. 181 4/86 ‘SILVER 

Silverisaotamsidmdac&mgcabytbcNIP,IARC,or(XSHA 

Data Soprcc(s) Code: 2,4,6.14,59,82,84. NFC 1983. DW 

Copyright 0 April 1,1986- - 



Sheet a 

SODIUM METAL 

Sodium Metal, CAS No. 7440-225 
Sodiumplmwatcryicldssodiumhydroxidc@JaOH),haviagtbcCAS - 
No. 1310-73-2 and the NDSH IWES No. WB49OOOOO with the folkdug 

uposutolimitJ: 

ACCYH TLV, 1987-88 
cciiingTLvz2mgM 

OSHA PEL 
s-HrTwk 2 llqg/d 
NIOSHREL 
lu4in ceiling: 2 ml@ 

*Seesect K 1 
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Goggks Polbw the eye. aad facqmtcctioo gnidchs of 29 CFR 1910.133. Wear cbcmkai splasb-pmof and dust-hstant safety 
goggles aadhxfaaxhield with approved safety glasses to pmmtt eye and face W&CL Tbue is a potcnfial for violent spaaehg when 
using aodiummctaL Glovesz Wear tppropoirtc, bcavy&@, Bt gloves. Respfratn Wbcm bigb lcveis of sodium 
~d~~orsodipmb~~~#ist.nearthtrelfcontainedbruthiagappantusderaikd~~4. Otherz Wear 
pfotahechemical-fesisrant~boots,rmdotkr~~~~elo~. Ve~tilatlo~~ tJsesodiummealonlyuadera 
cbanical fumcbood, underkxalhcd ventilation, orwbuegcncraidilution ventilation is adequate. 
Safety Stationer Make eyewash stations, washing facilities, and safety sbmvas avaiiable in areas of use sod bandliag because sodium 
DtCUUSCOXKSiWtOeyeStndbOdytiSSUC. 
~n~~Eqrdpmcnt:Contsctknsespasearpeeialhramd;zoftlar#snray~irritants,rmd111lenses coDceDtramtlleDl. 
ParticicsInayclhgtocoIltactialsc&caUiugcomcali@ry. 
-ftz Racticoeff~ve~hygbme. Keeptltismataialoffofyourclothesandcquipnrmf Avoidtmsfabgthismetaiat 

fkomharrdttomo~.whUeating,~or~ Donofsmoke,cat,orddnki~myimmediuc~arep. AvoidaUeo~~~with 

sodiummctat -* -* 

DOTLabekFbmaabksoii&~gaouswbenwet 
DOT Sbtpping Name: Sodium Metal 
IMoLabekDaDguouswheDwet 

Refemtc= I-11,18,24.37,39,44,73, g2,‘8cr, 87-94. OW/pJI 

==z-s==zzg 
oamioabadItfor~plrpoa= 

* .lbad~altlaaugb-wob8l Approvals 
bmI~inltlcpcpnDionafruchini~ . ,omitttn~gcotp. a&adstlO~ . tnaltmaorrprrpnrrtionr~ asstmtaooau~~y Indust. Hygiene/Safety 
rslorhe~orruitrbili*dmchiffa~to F---plrposaafoforcaocaqucocsofiu~ , Medical Review 

- 
Copyright 0 November 1,1987 
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Genium Publishing Corporation Material Safe& Data Sheets Collection: 

--. 
1990 DFG (Germany) MA& 
Ceiling: 20 ppm (85 mg/m3 ~~eLacelH8mmoI/husedun-DNA 

Half-life: c 2 lx fynthuis. 
PeskExposuxeLir&40ppm . R~~~,LD~5OOOmg/&qxiceffects aotyetreviewed 
30 min. avarge value. 4 pa shift Re~~alatmn.LCs+Y~m/4hrprodnoedanantipsychotic 

carcinogtnlcity: The IARCP) lists stynne monomer as a carcinogen; Class 2E (possibly carcinogeniqlimitedhamanevideoeeintheabsenccof 
1 sufficient animal data). Summary of Rbks: Styrene is initating to the eyes, skin, and respiratory system. It is absorbed through the skin at 9 to 15 
~ mg/m*/hr (hand sod forearm)), Inhalation of high concentrations can cause CNS depression hot styrene’s pungent, iuiuting &or is uqally cno~gb to 
yc”t acute toxic exposarcs. If heavy exposure occ~vs, styrene csn saturate the body in 30-40 minutes, is distribated &oghout tbe organs and is 
rapdly elimiiated (-85% in 24 hr) either in urine (71%) or expired air (10%). Wnexueted styrene accnmolates in adipose tissue (sobcutaneous 
amnective tissue containing fat cells). Ovulation aod mcnstroal disorders were observed in womeo exposed lo -In oneoese, CNS e&us 
were observed in infants whose mother wss exposai to chemicals such as styrene during pregnancy. In genera& pregnant womea may be at elevated 
risk because styrate aosscs the placental bsrrier. Target Organs: CNS, eyes, respiratory system. and skia Primary Entry Rotmtesz Inhalation. skin 
contact/absorption. Medical Conditions Aggravated by Long-term Exposure: possibly, liva. kidney, blood, skin, 
Acute Effectsz Inhsiation of concentrations as low as 50 ppm causes irritation of the eyes. and rcspimoxy tmc~ 

and CNS d&ordas. 

(“AnrLurr QI MpgC 



No. 351 Stymenwnmer 6/92 

. 

‘\ 

~~syrt#n.~~oftheoppa~y~radbioodohngcsparticptrlylcoltopeniil(~y~wmrmberof~noderted~ 
oroolo&ssbloodcells)andlymphccyto&@cremed number of lymphocyteswhich are involved in the immune qfstaa) have 8lso keo Obsmd 

Maiicelexsmsmvealedtoxichepautisinwor~exposed m-50~~Spaowr5yr.ProlongsderrposmemcH)mglm)Emarrl~ 
ma fiuwim disoxhs (pmmin,~~igmem. glycogen). Paipheml neuropathies were obsaved in chroni&y exposed workers. Repeated or prolonged 
rldn~llliyCPOSC~Wi~rOughdry,fiffmcd~&am~g. 
E’lRST AID Eyest Gently lift eyelids and flush immediately and continuou?y with flooding amounts of water until w to an.anergeocy 
medial fadity. Do nof ellow victim to rub or keep eyes tightly shut. Immaba&y consult a physicisn. Sltlm QaicHy remove co&mmated 
clothing.RinrcwithfloodingMlorrntpofwaterforrtlcast15min.Wuhatposed~withwlp~w~.lFor -orbustaedrldn,oonsults 
pbysi&~ Inl@atlon: Remove expcsed person 10 fresh air and support bmathing as needed. Ingestion: Never give snything by mouth to sn 
~~comriJsingpaton.~~apoison~~lKntnandtrnlesso~~idvised,haverhrrt~~~ondolutpaoondrinftIto2 
glassesofwamrtodilntc.Domirt&cevo9niting? Gashicl~~emrybeindicrtcdirviaimis~ritlrof~~botthedcdsirwshwldk 
~weighedsio#tererecsophag~initutonmayoccm.NotttoWyslcians:~lclluurposore,give~elivamd~~. 
tests and obtain minslysis, CRC, amylme and lipase levels. Moniux art&al blocd gases and perform chest X-my if sign&ant respnuoy xntahon 
occurs. Pbeny&lyoxylic and mandelic acid may be determined in urine. 

~~~~~~~~~~~~~~~~,~:~~~~~~:,~~~~~~~~~~~,.,~ :~~...$&y@. ..p@J. #$$p$jqi$ 
. . . ..I.. . . . . . ..h. <A. ,....: _A,. q.:. . Sk, ,y;, _. ~, : . . . . : . . . 1 ..,..,. .,.,.,.,.....,., ,.........,. ,,,...~.~, ,.,; i.:!M.% . . . . . . . . . . !.,.i .,.. c .I . . . . . . . . . . .: ..,... ~.;~~~~~?~.,,~.~..~.~~~.~~~. .$.j$z 
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S.&XY%..X 

SpllULenk: Notify safq personnel, isolate and ventilate ;~rca, deny entry, and stay upwind, Cleanup personnel should protect against i&la&n atu 
eye and skin contsc~ Shut off atI ignition sources. Use water spray to cocl and dispase vapors (tbis may not prevent ignition in closed spaces). For 
small spill, tske up with earth, sand venniculitc, or other absorhcn~ ncncombustiile mataial and place in suitable containem. For large spills, dike 
far ahead of liquid spill for later disposal or nclamstion. Par spills in wster, apply activated carbon at IO X the spilled amount (at least lO@O ppm) 
or use bauias or oil spill booms to limit motion. “Universal” gelling agent injected into spill may aid in solid&a&n. Remove mate&l with suction 
hoses or mechanical dmdges. Follow applicable OSHA regulations (29 Cl% 1910.120). Repmt spills in excess of 1000 lb. Rcotoxlclty Valttas: 
Tbn,‘Pimepl&sprotneb (fathesd minnow), 53.6 mglL/48 hr; TLm, Arzemia &na (brine shtimp), 68 mgN24 br and 52 mgtLf48 hr. Eavlrua- 
mental Degradatlottt In water, styrate monomer voladliues rapidly and may be subjected to biodegradation. It is not expecmd to hydrolyze In air, 
styrae will reactrepidl~ with hydtogyl radicals and ozone with a combiied calculsmd half-life of 25 to 9 hr. In soil, styvene will biodegrade and 
MA -~roandater e low to mw+ate mobility (depending on soil cwditioat).DlsposabConuctyoorsopplierara~~~~f~ 

uhtwms. Follow appbcable Federal, state, and local regulations. 
EPA Deslgrmtlotat Listed as a RCRA Hazardous Waste (40 CPR 261218t 26123): DO01 snd DOO3, Characteristic of ignitabBity and reactivii 
I&ted ss a CERCLA HaEmlous Substsn~ (40 CFR 302.4): FiiRepo&le Qnantity (RQ). loo0 lh (454 kg) [* per CWA, Sec. 311(b)(4)] 

IRA Rxaumely Hazstdous Substsnce (40 CFR 355): Not listed 
LstalasnsARAToxicChemical(4OCFR372.65) 
OSIIA DesIguatlous Listed as an Air Contaminant (29 Cl% 1910.1000, Table 2-1-A & Z-2) 
.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~,,~~~~~:..::~~~~,.~~~:;~~~,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . . . . . . . . . . . . . . .,.. ~ .:.: .A.. . . . . ~..~~...~;j~~~:,:.~~ . ..d b ,.; :~, PS.,. . . . .I ‘.X<. yp.p,&... “..< p ~.~:~.:~.~:...~.:~.:~~~. :.<:; ;+$, r,;#.:&. . 

-* >.y-ww.., t+*..g. +.+..w~+ ?&,.~. 
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Goggles: wear pmmctive eyeglssEses or chemii ssfety goggles, pa OSHA eye- atxl facqrotection fegulauom (29 CFR 1910.133). Reoause 
contact lens use in idstry is controvasid. establii your own policy. Respirators Seek profasional advice @or to rqimtor sekth and use. 
Follow OSHA nspiratar regulations (29 CPR 1910.134) snd, if necesssry, weat a NIGSII/MSRA-spptwed respirator. For c 500 ppm, use any 
tpppli~airnspircltor(SAR)arS~AFor<1250ppm,useFeySARopacrtedinacontinw~~owmode.Far c!%KKlppm.useanySARw&a 
full fooepiea in positive prasurc mcdc For emergency or ncnroutine opera&s (cleaning spills. reactor vessels, or storage tanks), wear an SC&L 
W4nring?Ab-pwfihg respiralors do not pro&U workers in oxygendc/rcim! afm0spherf.f. ‘f respirfuoxs are usa OSHA rcq&es a rsspintory 
pr0fdOn pgmm that includes at least training, fit-testing, periodic cnvkmmcntal tmxWmng T 
samtmy storage areas. Othert Wear chemically protective gloves, bco& aprons, snd gatmtlets t&event skin comas% Polyvinyl alcohol is 

inspection. clean& and convenient 

recpmmatded ss suitable mataiel for PPG. Ventilation: Provide general and local exhaust vadation +tans to maintain airborne amca~tntions 
below OSHA FEL (Sec. 2)hucal exhaust ventilation is prefared bacause it prevents contaminsm 
its soprcc(‘“))Safety Statlotts: Make available in the work area emergency eyewash stations, safety/quickdmnch showem, and washing facibties. 

diqmsion into the wotk srea by coutrolling it at 

Contpminatcd Eq~Ipmcntt Separate contaminated work clothes from street clotlies a& launder before reuse.Thoroughly decomammate PPG. 
C~tttttt~~~t~Ne~erest,dri&~smokein w~k~.practicegoodpcnonrlhygieDtaftu~gFhis~especirlybeforeuting,drinldng. 
smoking using thetoikor applying cosmetics. 

that emphesixe the CNS. blood, liver, kidney, and skin. Consida lue&ding pregnant women from styrene exposure. 
Transportation Data (49 CFR 172.lOI, .IO2) 

DOJ’ shlpplng Name: Styrene monomer, inhibited 
DOT Hazard Class: ~h,ttt&k liquid 

monoma,inhiitcd 

3 No.: UN2055 
GT Label: Flammable liquid 

DOT ~acka@ng Rxceptlons: 173.118 
DOT Pdtagtng Requirements: 173.119 
~Sm c~ffcUion Rcferences:73,89,100.101.103.124.126.127.131.132.133.136.139. 1~.148.149.153,159.162,163.164.167,168 
Prepared by: M Ganmn. BA; Induotriat Hygiene Review: DJ Wihn, CIH; Mcdiwl Review: AC Darlingtcn, MPH. MD 

=+PPitkO195U~tiCDkO~irhingCapontpp~ ‘~~alcpodrrioari~~~~~~~~~~~um~~~~~~ 
=n-mrityth~s~ibilii.Alrhvgbiwombk 

bEuii&as~wpurpmu 
sucbubannkalinum plcpasbdncbinlsnucim.OsaiPmPpbliCaponrpD~~~ runniu.hmp 

-~Ulocbc~a~~~~~~~t~a~~~~m~~~¶~~a~earsq-dhrpc 
dummnw 



Genium Publishing Corporation 
oneGeniumPlaza 

I 
SchenMy,NY ~~t+46!Xl USA 

(518) 377.8854 

Mate&l Safety Data Sheets Collection: 
Tshol”u,N,“’ 317 

Issusd: 8n9 Revision: E. 9l92 

~gcY3%ofinhakd~eaeitntrrinedinthebodyofwhichS~ism~~~0knzoicacid,thentbhippmric~~utaetcdinminc 
Theremainderismemh0~t0 o-cresol and exQcted or exhaled unchanged. Toluene metabolism is inhiited by alcohol ingestion and is synergis- 
tic with benzne, asphalt fnmes. or chlorinated hydrocarbons (i.e. pexchkxosthylene). Toloare is readily absorkd through the skin at 14 to 23 mg/ 
cm%r. Toluene is absorbed quicker during exercise than at rest and appears to be ret#nal longer in obese vetsus thin victim& presumably due to in 
lipid sohzbility. There ir &on&cat data on toluene’s ability to damage bone manow; chronic poisoning has resulted in snemia and leucopenis with 
biopsy showing bone marrow hype-plssii. These reports are few and some authorities srgue that the effects may have been due to benzene contami- 
nants. Chronic inhalation during pregnancy has been associated with ~emtogenic effects on the fetus including micmcephaly,. CNS dysfunction, 
attentional deficits, developmental delay + language impairment, growth retardation, and physical defects in&ding a small midface. short pslpebral 
Fissures. with deep-set eyes. low-set ears. flat nasal bridge with a small nose, micrognathia, and blunt Fmgertips. There is some evidence tbat toluene 
pauses an autoimmune illness in which the body produces antibodies that cause inflammation of its own kidney. conrinm? on &¶#?a peg.? 
trpyi3rO199t~hw~CapnbP Aay ~=l~~~riQltbp~spamimim~~ 



No. 317 Tolttene 9/= 

SpillLeak: Notify safety pammel, isolate and vattikte arm, day entry. and stay ttpwind. Cksnap pcrwnmel Ftwtect agaittst i&&ion and skin/eye 
contactUsew~~tocooiriddispaseMparsbutitrmynotptventignitionindorcd~.CJbsolve,hy~~~~ 
fhlorofarbonwatacatlalsobeusuifcirvaporsuppressian/con rrinmentT~rrpsmrllspillwi~anhrurd,~~tt.oro~a~~ 
noncombustibk ma&al. Dike frr ahead of large spills for later reclamation or d@osal. For ovltcr spi& (10 ppm or greater) apply activated carbon at 
10Xthespill~amotmtatxlremove lrappedmamri8lwi~suc?ion~oruse-~m~e~~~bilii m8ssesofpollltmnTs -- --.- _- .-_- 
and precipitates. Tolueue can ondergo fluidisal bed incloemtion at 842 to 1756 ‘F (450 10 980 T& totary kiln incinemtion at 1508 to 2912 % (820 to 
16OO l C). or liquid injection indaauion at 12O2 to 2912 ‘F (650 to 1600 ‘C). Follow applkabk GSIIA regulations (29 Cl% 1910.120). Ecotoxieity 
Values: Blue gill, I&o 17 a hrt shtimp (&tugorg%uci.t coron), I& = 4.3 ppmA6 hu fathead mimtow (P~hdespromel~~, L&= 362 
m&W6 hr. Enviroumeutal Degradation: Ifreleased to land, tohtene evapmats and ondwgoesmicrobial degmdation.~In water, toluene voktilkes 
end biodegrades with a half-me of days TV several weeks. In air. toluene mdes by reaetiou with- - ypmducalhydl%xylr. 
Disposal: Trutconmminaudwaterby gmviqsepamtionofsolids,folkwed byskimming~ofsar&zPessthmughdualmediafilmuionandcarhon 
ab~~~(~~1~010kgrokrbkmaterial).Rearm~wrrcrfrombadovtshtognviry~~r..~yoPrsoppliaara 
licensedconuxmrfordetalkd zeammdations. Follow l ppliibk Federal, state, and loqlreguktiom. 
EPA Designations 
ListedasaRCRAIkwu&ms Waste (40 CFR 261.33): No. U220 

0sHADeslgnauons 
- Listed asanAir- 

SARA Extremely Htaadms Stthsmnce (40 CFR 3%). TPQz Not listed 
t (29 CPR 1910.1OOO. Tabk 2-l-A) 

ListedasaC!ERCLA&atdtms Substance* (40 CFR 3024): Kml Repottable Quantity (RQ), loo0 lb (454 kg) 
f* per RCRA, Sec. 3001; CW& Set 311 (b)(4); CWA !kc. 307 (a)] 

Listed as a SARA Toxic Chemkal(4O CFR 372651: Not listed 

spds. ekctrkdy ground and b&l all~&luipment used with tohmne. Do not use open lights iu toluene areas-&stall Class 1. Gtonp i> elecuical 
equipment Check that toluene is free of or comains c I% benzene b&xc ose. Engineering C~tttrok T~aduccp~~ wtb hazards. U.W 
dIkiient dilution or local exhaust ve&la&~n to control airhome . contaminanrsandtotnaintaincarcenxrrrhons at the lowest pm&al level. Adtulttls- 
trative Controls: Adopt COII~IU~ for confined spaces (29 CFR 1910.146) if entering areas of unknown mloate levels thoks. =lls, stmw mnb). 
Consider preplacement and p&&c medical exams of exposed workers that empha&e the CNS. liver, kidney, and shin. Include hemocytometric 
andthromhocytecountinaseswherebenzeneiEacon tamirwt of mloene. Monitor air at tegohr intavds to aware effective ventilation. 

Transportation Data (49 CFR 172.101) 
DOT Shlppin Name- Tolue-nc 
DOT Hazardbass: 3’ 

Packaging Authorizations wnuty Llmitathls Vessel Stowage Rquirements 

ID No.: lJI$94 
a) Excepttons: 150 Y a Patsenger Aircraft or Rollcart SL 

3:: f%cbv Group: If 
b) Non-bulk Packagin 

&ammableLiquid 
c) Bulk Packagiq: 24 1 

: 202 b) Car80 Aircraft Only: 60L 
zz; Stowage: B 

:- 

;pecial Provisions (172.102): Tl ~~ 
4%% cukcliun Rekratces: 26.73.lOO. 101.103,124,126.127,132.140.148.153~ 1599.163,164. 167.169.171.174.175.176.180. 
‘rePrrCd by: M Gtnnm, BA, Industrial Hygiene Review: PA Roy, ClH, MPH: Med~pl Rev-kw: AC Ikriingmn, MD. MPH 
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I Matedal Safe@ Datu Sheets Cotlechon: 
Genium Publishing Corcxwation 1. 

Shat No. 312 
Tridaloroethyiene 



EPA D&gaatlons 
SARA’Eixtrernely Hsz&ous Substanu (40 CFR 3%)~ Not listed 
ListedasaSARAToxicCbanialUOCXR372.65) 

-- 
osHA&& .- 
Listed as an Air cauuninw (29 CFR 1910.1000.Table %1-A) 

ListedasaRCRA - wd (4 CFR 26133 Bt 26131): No. U228 & IQ02 &mr sobent) 
LiStcd as a CERCLt - sobame* (40 CFR 3024): Final Repwrable Quantity (RQ). 10 lb (45.4 kg) [* par RCRA, Sec. 3001, CWA Sou 
3 11 @)t4). 8c CWA !kc. 307 (a)] 

Go~les: Wear chemical safety goggles (cuptype or rubber fmmed, oqoipped w* impact-et gLss). pa OSHA eye- and f&c+- 
eguhtions (29 CFR 1910.133). Because contact lens use in i&say is amuova& establish your 01~11 policy. Resphatort !t& pmfesshnal 
rdvicepriottomspiratorsehctionaadusr. Follow OSRAtusp~teguh&ns (29cER l9lO.l34)a4if&easaty~weara~OSH- 
~pprovednspiatn.At~~booa#irantioarw~ascBAwithafpn~oomssdinarrrrmr duaaadorotbauasiuVe~ 

irborae ccmtamtrants tu concaumUons at ihe lowest pmuic8l level. 
he solvent or its vapur. Do not use open electric bastas, bigb-tanpaauue 

Design pXXW5SOthattheopauoriSnot-YarpostdtO 
pccsseq arc-welding a open flames in ‘ICE aamphm. Adminis- 

rative Controls: Consi& prepant & periodic medical exams of expwcd W0tkcrs With anpbasis Cm Sk& respirptary~ cardipc. ~lnd8d 
eiheral ~VOUS systans, d UVCZ md kidney f~ncth. Emplov ti rad biobgiesl monit&g (BEIs). Iusmtu ~ploybu on safe l=dling of 

KIT Shlppia Name: Tricbloroetbylae 
,OT Ha~prd E laau 6.1 
D No.: UN1710 
)OT Pa&in 

L 
Group: III 

IOT Label: eep Away From Food 
,OT Special Provislous (172.102): N36, Tl 
-- 

Trea Data (49 CPR 172.101) 

c) Bulk Packaging: 

cf 
uantity Lhaltauoas 

a Passenger Aircraft or Rallcarz 60L 
b) Cargo AlrcrPft Only: 220L 
Vowel Stowage Requirements 
a) Veascl Stoxvagc A 
b) Other:40 



pmslcALDEBcmmN:~ToPWYEuow ~F.OWRLESSsouD 
51.3.1s K 

iZEEi=: 
24oc 

FLASNFWfk 
3542TK (11.1 c 173F 

EIPLOOEB EXPLODES EXROES 





“WEARAPPRWHATE EOWMENTTOPREVENl: 
bw8aubbpmbrbiliyotBkin- 

“WEAREYE PFloTEcTloNTopRNENT: 
pmbab&yof~oorrma. 

“WORKClDTHlNGSHOlJlDBECHANGEDDMY: 
IINmmb8nymaonabb pa8wHy(hrtmo~m8ykanmmbmM 



. . -- 

. - 

i 

-- -- 

..- 



- ap 

Genium Publishing Corpomtlon 
1145 catalyn saeu 

Scb=@h~!h~$836 USA ’ 

Matenhl S@efy Dab Sheets Collection: 

Sheet No, 708 
Wnylidene Chloride 

UMcrial rapidly absorb oxygen ad forms a violently explosive pmoxide. The heat of polymrWion is -185 al/g (inhibited). Whim mistable. vi- 
ny~~chloridedecompa~siatochlorioe,hydrogen~~pboogene.~~~.fiuardouspolymerizationcprrcocnuiftxposedb 
Punlighf air, copper, aluminnnl, orheat. 
ChemicaI IncosnjlatrhIIitks -Illis materkl reacts vioknuy tvlth chlorosulfonic e nikic acid, 8fld oleum; md vifpmuly with oxidiziug mate- 
rials. 
f-hmdous Products of Decompasition: Tbmnal oxidativc deanposition of vinyliaare chloride cm produce highly toxic fylmcs of chlorine 
:clJ and hydrogen chloride (HCl). 



No. 708 VinylideneChloride 4/90 

Spilt Des@ and pructice a vinylSme chlotide spillconW0i and cowt- p&n (SCCP). Notify s&y pamtad, evamate alI 
onnecessarypersonnelfromhazwdarra,wmove ~heatsod~~~toprces,podvmtitate~cleanup~spould~~rgrinst 
inhaiaUon and skiu and eye contact. For lab spills, absorb the spill with paper ~~P~~~od to allow lsqusd to evapo+. For lasge 
spills, absorb bulk spill with cement powder, fly ash, aawdusL or commaual . appmpmc dlspomi conmulus. Fdklw ap 
p&sable OSHA regulations (29 CI’X 1910.120). 
Disposal: Contactyouraupplieroralicunaicontnx%orfordetailcd 
EPA Designations 

reanua~datior~~. Fdlow applkahk Federal, state, and locpl reg&ions. 

RCRA Hazardous Waste (40 Cl% 26133): Not listed 
Listed as a CERCLA Hatardoos Substance* (40 CFR 3(#4), Repo@le Quat&y (RQ): 5OOO lb (227O kg) [* pa Clean Water Act, Sec. 31 (b)(4) 
Sec. 3O7(a); per RCRA, Sec. 30011 
SARA Extremely Hautdous Substaua (40 CFR 355): Not limd 
ListedasaSARAToxicChe&al(4OC!pR372.65) 
OS-IA Des&iaUons 
Air Contannnant (29 CPR 19lO.lOOO, Subpart 2): Not listed 

-tin Data (49 Cl% 172.101, -102) 
DOT Shipping Name: Vinyhdene cd&ride, inhibited 
DOT Hazard Ckuxc Planunable liqnid 

IMO Shipping Name: Viiyhdene c&lo&e., inhibited 
IMO Hazard Cbssz 3.1 

fD No.: UN13O3 II+%0 Label: Plammable liquid 
DOT Label: Pi-arnmable liquid IMDG Packaging Group: I 
DOT Packaging Rqdrementsr 173.119 ID No.: UNUM 
DOT PaCkagiBg Exceptions: 173.118 

K9DS Coliectien References. 7,26,38,53,73,&I, 85,87,89, 100.103.124.126,127, 129,134, 136 

 ̂

- “. 

. 

_ 

s. 

. 

-. 

I. 





Contents 

Section Page 

Introduction .................................................................................................................................. 1 

Proposed Waste Handling ............................................................................................. 1 

Soils ....................................................................................................................... 1 

Groundwater ....................................................................................................... 3 
Personal Protective Equipment and Expendables ......................................... 4 

General Considerations ................................................................................................. 4 
Minimizing the Volume of IDW ....................................................................... 4 
Labeling ................................................................................................................ 4 
Storing IDW .......................................................................................................... 4 
Disposal and Manifesting.. ........................................................................... . .... .5 



Introduction 

The Remedial Investigation/Feasibility Study (Rl/FS) of the Pesticide Disposal Site (Site 5) 
and Preliminary Site Assessment/Site Investigation (PA/SI) of the Building 316, PCB Waste 
Work Area (Site 21) at the Naval Base, Norfolk (NNB) will produce investigation-derived 
soil and water wastes. Generation of these wastes will subsequently require waste 
management and disposal in a manner that eliminates potential hazards to the public. This 
management plan documents methodologies and procedures that CH2M HILL field 
personnel will implement to handle, manage and dispose of all investigation-derived! 
wastes. 

The investigation-derived wastes (IDW) to be generated during the RI/FS and PA/% field 
investigations include: 

l Soil cuttings generated during soil borings and monitoring-well installation and 
accumulated wash-cuttings at the decontamination pad. 

l Groundwater pumped during monitoring-well development, and purged well 
volumes extracted during groundwater sampling. 

l Personal Protective Equipment (PPE), such as nitrile gloves and tyvek, used during all 
phases of the investigation, and expendables used during sampling, such as tubing and 
sample containers. 

This IDWMP describes proposed waste handling procedures for soil and groundwater. 
Disposal practices for personal protective equipment (PPE) and other general IDW 
considerations are also documented. 

Proposed Waste Handling 
This section documents the proposed waste handling procedures for soil and groundwater 
to be followed during the Site 5 RI/FS and Site 21 PA/SI. 

Soils 
Cuttings generated during monitoring-well installation or soil boring advancement with a 
drill rig will be placed back into the borehole that was the source of the soil. All additional 
(waste) soil cuttings from the RI/FS and PA/S1 field investigations will be contained in 55- 
gallon drums, which will be sealed and labeled. In addition, soil cuttings that accumulate 
in the decontamination pad from the washing of drilling equipment will be placed in 
drums, sealed and labeled. 

At the conclusion of the drilling event, the drums filled with soil cuttings will be stockpiled 
within the boundary of each site at a location designated by Navy personnel pending the 
analytical results of the TCLP sampling of the drum contents. 

At the end of the RI/FS and PA/S1 field investigation activities, cornposited soil samples 
will be collected from drums filled with soil cuttings and submitted for full TCLP analyses. 
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After receipt of the TCLP sampling results, CH2M HILL will formulate a preliminary 
assessment of any potential hazards posed by the IDW, and submit waste management 
recommendations to the Navy, and if requested by the Navy, to the EPA. If the analytical 
soil and groundwater results are low, and if TCLP results are below the TCLP limits listed 
in 40 CFR 261.24, as amended, CH2M HILL will recommend that the stockpiled soils be 
dispersed near the boring from which they were removed. If the boring location is in an 
area with asphalt or concrete surfaces, the soil cuttings will be dispersed within the same 
site but at a location with a soil surface designated by Navy personnel. 

If the composite soil samples from the drums contain contaminant concentrations above 
TCLP limits, the drummed soils cuttings will be considered hazardous. These wastes will 
be manifested, handled as hazardous waste, and shipped to a regulated hazardous waste 
landfill, treated, or stockpiled as appropriate and as directed by the Navy. The proposed 
steps for accumulating and handling IDW soil are as follows: 

1. Shovel cuttings from all borings directly into the hole from which the soil was derived 
until the borehole filled. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Shovel the remaining cuttings into 55-gallon drums. 

Stockpile all drums in areas designated by the Navy. 

Collect composite TCLP samples from the drums. 

Send TCLP samples to approved off-site laboratory. 

Secure notification from the Navy that the wastes are not listed by 40 CFR 261. 

Stockpile the drums at Site 5 and Site 21 during the 30-day TCLP analysis period. 

Receive TCLP and general analytical results from the laboratory and write a 
memorandum recommending to the Navy whether to handle the wastes as hazardous 
or discard in place. Both TCLP results and the applicable certification from the Navy 
will be considered in the recommendations. 

9. Continue to stockpile drums until instructions from the Navy are received. 

10. Remobilize to Norfolk Naval Base to spread cuttings from all locations that a 
nonhazardous. 

11. Transport empty drums to an area designated by the Navy for disposal. 

12. If some wastes test hazardous or should otherwise be considered hazardous wastes, 
segregate these drums and stockpile at a location specified by Navy personnel, pending 
decision on handling. 

13. CH2M HILL and Navy negotiate contract modification for handling hazardous IDW 
soils. The wastes must be handled and disposed of in 90 days. 

14. CH2M HILL arranges and carries out handling and disposal of hazardous wastes 
according to the Navy’s instructions. The activity will be responsible for signing all 
manifests. 



Groundwater 
Groundwater as an investigation-derived waste will be produced during two field 
activities, (1) monitoring-well development and (2) groundwater purging and sampling. 

The groundwater that is to be contained will be pumped and stored in 55-gallon steel 
drums, which will be sealed and labeled. 

,- 

At the conclusion of the RI/FS and PA/S1 field investigation, the drums containing 
groundwater will be stockpiled within the boundary of each site at a location designated by 
Navy personnel pending the analytical results of soil and groundwater sampling, and TCLP 
sampling of the drums. At the end of the RI/FS and PA/S1 field activities, composited 
water samples will be collected from drums filled with groundwater and submitted for full 
TCLP analyses. 

After receipt of the TCLP sampling results, CH2M HILL will formulate a preliminary 
assessment of any potential hazards posed by the IDW, and submit waste management 
recommendations to the Navy, and if requested by the Navy, to the EPA. If the analytical 
soil and groundwater results are low, and if TCLP results are below the TCLP limits listed 
in 40 CFR 261.24, as amended, CH2M HILL will recommend that the groundwater ble 
discharged to the industrial wastewater treatment facility. If the composite groundwater 
samples from the drums contain contaminant concentrations above TCLP limits, the 
drummed groundwater will be considered hazardous. These wastes will be manifested, 
handled as hazardous waste, and shipped to a regulated hazardous waste landfill, treated, 
or stockpiled as appropriate and as directed by the Navy. 

The proposed steps for accumulating and handling IDW groundwater are as follows: 

1. Development water from each of the newly installed monitoring wells will be 
pumped into 55-gallon drums. 

2. Groundwater purged from the two newly installed monitoring wells during the 
groundwater sampling activities will also be pumped into 55-gallon drums. 

3. Secure notification from the Navy that the wastes are not listed, as specified in 40 
CFR 261. 

4. Receive TCLP results from the laboratory and write a memorandum to the Navy 
recommending whether to handle the groundwater as hazardous or to instruct a 
subcontractor to dispose of’the water. 

5. If groundwater is hazardous according to TCLP results or other criteria, CH2M 
HILL CHZM HILL and Navy will need to negotiate a contract modification for 
handling hazardous IDW groundwater. The waste, by law, must be handled and 
disposed of in 90 days. 

6. CH2M HILL coordinates with subcontractor for the handling and disposal of 
hazardous groundwater according to regulations. The activity will be responsible 
for signing all manifests. 
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Personal Protective Equipment and Expendables 
The personal protective equipment worn by CH2M HILL field personnel and CH2M HILL’s 
subcontractors will be placed in 55-gallon steel drums and labeled appropriately. Examples 
of PPE to be contained include: nitrile gloves, tyvek, and rubber boots. In addition, any 
expendable items that were contaminated during sampling will be contained in drums, 
such as in-line water filters, C-flex tubing, and paper towels. 

Personal protective equipment and sampling expendables will be placed in marked bags 
and discarded in dumpsters if the TCLP results indicate no toxicity hazard. If TCLP results 
indicate that soils or groundwater are hazardous, the PPE will be handled with the soil. 

General Considerations 
General considerations pertinent to the generation and handling of IDW are documented 
below. These include the minimization of waste volume, drum labeling and storage, and 
disposal and manifesting protocol 

Minimizing the Volume of IDW 
To minimize the volume of IDW soil generated during drilling and soil boring, the 
boreholes will be backfilled with the cuttings that were extracted from the borehole during 
the drilling process. Excess soil shall be drummed as IDW. 

To minimize the volume of groundwater to be handled, the minimum volume of water will. 
be purged from the monitoring wells to stabilize the pH, conductivity, and temperature of 
the discharged water. 

Labeling 
Every 55-gallon drums containing investigation-derived wastes will be labeled with the 
following information: the type of IDW (groundwater, soil, or PPE), the date the drum was 
filled and sealed, and a brief warning not to handle the drum or its contents without 
permission from the Naval Facilities Engineering Services Command. An example of the 
information included on each drum is: 

Investigation Derived Wastes 
Purge Water from Site 5 - MWl 

4-8-96 
Do Not Handle - Analysis Pending 

Ms. Dianne Bailey 

Storing IDW 
The drums that contain IDW will be stockpiled within the boundary of the site on which 
they were generated at a location designated by Navy personnel, pending the receipt of 
RCRA characterization results. For planning purposes, it is necessary that IDW only be 
stored on base for 60 days in order to comply with the 90-day accumulation time. 



Disposal and Manifesting 
After the receipt of test results, CH2M HILL will formulate a preliminary assessment of any 
potential hazards posed by the IDW, and submit waste management recommendations to 
the Navy. If the test results indicate that the IDW is not hazardous, CH2M HILL will 
recommend that the water and soils be disposed of to the industrial wastewater treatment 
plant and the PPE be disposed of in a trash dumpster for disposal with other nonhazardous 
trash generated at the base. Otherwise, the water, soils, and PPE will be manifested, 
handled, treated, and disposed of as a hazardous waste by a subcontractor yet to be 
identified. The Navy will be responsible for signing all manifests. 

WDCR1015/025.DOC 
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